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BY CORP. S. A. DAY 
SEE PAGE 35. 








TO0 OLD 


By DOING the best possible job on the production front, 


are fighting side by side with your son, your kid brother, 


the others in Uncle Sam’s Armed Forces. 


e You can only do that best job, however, if you are a trai 
man. In the Victory world, too, you will be helping that 


and his comrades most if you join the trained forces now. 
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The seasoned leadership of such men will be vitally needed 
b guide and advise the millions of youths coming back to 


aces in expanding American industry. 


I.C.S. Courses give you technical or business training in 


our spare time—at low cost. Mail the coupon now to help 


our country while helping yourself and those nearest you. 
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SPECIAL 


INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES 


FOR MEMBERS 
ee ee To TRAIN AMERICANS FOR VICTORY OF THE 


ARMED FORCES 


BOX 2322-B, SCRANTON, PENNA. * 
Without cost or obligation, please send me booklet and full particulars about 
the course before which I have marked X: 
TECHNICAL fae po teen Courses 

Contracting and ana ions 0 Sanitary Fingineering 
Cotton Manufacturiz <= } Marine Engi 0 Sheet Metal Work 
Diese] E be es chanical Dr aftix < Ship Drafting 

r cal I ng: neering Shipfitting © Shop Practice 

1 Steam Electric © Steam Engines 

Steam Fitting 
Structural Drafting 
Structural Engineering 
Surveying and Me apping 
Telegraphy (© Telephony 
Textile Designing 
Toolmaking (© Tool Design 
Welding, Gas and Electric 
Woolen Manufacturing 
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ate Brake 

Air Cone litioning 

Jrafti 

hitec tural Drafting 

chitecture 
] Au o Engine Tune-up 
Auto Technician 
Aviation [1 Aviation Mechanic 


Maintenance 
an lleating 
1B eprint Reading tment of Metals 
Boilermaking 
Bridge Engineering 
Cc 
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bemistry 0 Coal Mining tadio Servi 

| Engineering R. Section Foreman 
oucrete Engineering OC Machinist I OR. R. Signalman OC Refrigeration 

BUSINESS _— ES 
DO Accounting D Advertising ollege Preparatory OC First Ye —~ ollege 
O Bookkeeping percial C Foren 2ns hip OD French Salesmanship 
O Business Correspondence i llustrating 0 Good Et glish Secretarial 02 Spanish 
O Business Management p < sti } High School CO Showeard and Sign Lettering 
O Carwoning Civil Service > P. Ac b Managing Men at Work © Traffic Management 
(HOME ECONOMICS COURSES 

D Advanced Dresamaking c me J ressmaking D Tea Room and Cafeteria 
0 Feous aud Covsery lia pon dh nen Dreesmaking and Designing Management, Catering 
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J Railway Postal Clerk 
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. .Present Position........... 
Canadian residents rigped coupon to Internatic nal "Correapon ndence Schools Canadian, ze imited, Montreal, Canada 
British residents send coupon to J. C. 8., 71 Kingsway, London, W 2, England 
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J. &. SMITH 
President 
National Radio 
Institute 
Est. 28 years 


Vital Jobs Like These Go 
To Men I Trained 


Communication Station Operator Chief ay Broadcasting Station 
ith 1 
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Avenue, Goose Creek, Texa 


$10 P Per Week i in Spare Time 
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JOHN WASHKO, 97 Ne RYAN, 119 Pebble Court, 
Cranberry, Hazleton, Penna. Fall River, Mass. 












| Train BEGINNERS at Home 
for Good Spare Time and 
Full Time Radio Jobs 























Here’s your chance to get a good job in a busy wartime field 
with a bright peac f There is a real shortage today 
of trained Radio id Operators. So mail the 
Coupon for a FREE my Radi shows 
how N.R.I tral s it hom And 
with this free I'l nd m 64-nege, 1 “Wwix 
RICH REW ARDS IN R won acciee waar aan 1ating 
types of Radio jobs; tells h it can train to be a Radio Techni. 
cian or Operator! 

Jobs Like These Go to Many 

Men I Train 
There’s a big shortage of capable Radio Technicians 1 Opera- 
tors beca s joined t Arn I ng 
Radios bett t t irs th 1 \ s out of 
product fixing sets, which were forn t ! ids 
great]; r 1 « v 3 
Broadcasting Stations, Aviation and P e R Ship Radio 
and oth y P ‘ ns } ur S ‘ ( it Ss 
I wl ire leav = 7 

see a t will t ») easy to t 1 this 
fascinat field TI G t, 2 ls 1 f 
competent civilian and l i Radio r | 
factories, now working on Government orders f ! 
ment, employ trained men, And think of the NEW 
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pportunity 


Modulation, Electronics and 
open after the war! This is th 
u shouldn’t pass uf 











Gives You a Real Start Toward 
Understanding] These Subjects 


With 31 Photos, Sketches, Radio Drawings 
How superheterodyne receivers Restringing dial cord 
work a 


Electrodynamic loudspeaker: dered joints 
Replacing camoged: jase sistors . 
Recentering voice Paper, electrolytic, mica, 
for open Reid coil trimmer conde isers 
transformer construc« How condensers become 
+ repair shorted, leak 
Gang tuning condenser: 
+ Stator Power transformer: 
es tion, possibie troubies 
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GETTING ACQUAINTED WITH 
RECEIVER SERVICING 





remove tubes, tube rotor plate 
shields LF. transformers—What they 
Three reasons why radio tubes do, repair hints 
ail How to locate defective sol- 


it works Inside story of carbon re- 


y 
Antenna, oscitiator coil facts 
construc- 


_ FIND OUT ABOUT THIS TESTED WAY 




















Installing power cord 

Troubles of combination vol- 
ume control, on-off-switch 

Tone contro/s 

Dial lamp connections 

Receiver servicing technique: 
Checking performance 
Testing Tubes 

Circuit disturbance test 

Isolating defective stage 

Locating defective part 


ontion MECHANIX ILLUSTRATED 








































i Many Beginners Soon Make $5, $10 a Week 
Extra in Spare Time 


a There’s probably an opportunity right in your | neighborhood to 
make money in spare time fixing adios, "ll give you the 
training that has started hundreds of N R.I. students making 
$5, $10 a week extra within a few months after enrolling. The 
N.R.I. Course isn’t something just prepared to take advantage 
of the present market for technical books and courses. It has 
been tried, tested, developed, perfected during the 28 years we 
have been teaching Radio. 


- . A EXTRA PAY IN ARMY, NAVY, TOO 


Men likely to go into military service, soldiers, 
sailors, marines, should mail the Coupon Now! 5 
Learning Radio helps Service men get extra a 

















































> ~ 
nd rank, extra prestige, more interesting duties, much higher pay. 
IN Also prepares for good Radio jobs after service ends, Over 1,700 
al Service men now enrolled. 
g 
nie 
A Great School Helps You Toward the 
Rich Rewards in Radio Broadcasting Sta- 
Throughout your train ing, the staff Ly» resources of the world’s tions employ R.I. 
la > he insti voted e entirely to training trained etic 
a- m li squarel aa you. N.R.I. has stuck Technicians as op- 
ne to the one job of teaching Radio for 28 years. Our oombined erators, installa- 
of efforts have made the Course so interesting, with hundreds of tion, maintenance 
ids pictures, charts, and diagrams, and with speci al teaching methods men and in other 
§ designed especially for home study—that we believe you will be capacities and pay 
} “old friends” with Radio almost before you know it. well, 


ae Find Out What N. R. 1. Can Do for You 





MAIL THE COUPON NOW for my FREE lesson and 64- 
page book You'll see for y urself how N.R.I. trains you at 
¢ home, You'll see letters and photographs of men I trained, and 

ws r about many fascinating j ie Radio offers. No obligation— 

t man will call oe THE COUPON Al ONCE, 

in an envelope or paste on a penny postal! J. E. SMITH, 

precieent Dept. 3JH, National’ R adio Snstit tute, Washington- 9° 


Pp. ay’ $ many 


x R re traunes F pp » Tern Training Men for 
bol r jobs a Vital Radio Jobs 


Good FoR Born Ssivc ism FREE 


J. E. SMITH, President, Dept. 3JH, 
National Radio Institute, Washington-9, D. C. 





and 





P| 

ake a 10 extra 

week fixing Radios in spare 
e. 






Dear Mr. Smith: Mail me FREE, without obligation, your sample lesson 
and 64-page book “‘Win Rich Rewards in Radio,”” which points out Radio's 
Opportunities and tells how you train men at home to be Radio Technicians 
and Operators. (No salesman will call, Please write or print plainly.) 
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SPECIAL FEATURES 


On the Cover: The first flight photograph ever published of the De Botherat 
co-axial helicopter—a revolutionary development in a great new cerial 
field, described on page 48 of this issue. Photo by Baron von Poushental. 


We Battled Nazi Tanks- - - - . “2. + 
by Cpl. S. A, Davis—hammer blocs at Faid Pass 
An Adventure in Counting- - - - +--+ ++: - 
by F. Emerson saent—aee numbers by the dozen 
Microbe Killer - - - - te + © = «+ 
Your New Job After the War et ae es ae a 
by Donald G. Cooley—new fields of opportunity, de- 
scribed in the twelfth article of MI’s series about 
“A World You Never Knew” 
The Helicopter Is Here - - - - - = = = #© « = 
Revealing A New Helicopter- - - - - * 
by Capt. Boris Sergievsky—the De Bothezat heli- 
copter, aircraft of tomorrow 
Sky-Buster- - - - + = - - - 
by Darrell Huff and Lames N. Eldred—Thomas 
Midgley wins air battles from a wheelchair 
Gadgets to Save Your Life- - - - - +--+ =< = 
Floating Firecrackers- - - - “2+ es © © © 
by BM 1/c W. J. Chapman, US N—there’s never a 
dull moment in the Naval Armed Guard 
Gliders That Go By Jeep - - - - + = + «+ «= = 
The ABC of Rockets, PartI - - - - + -+-+s = 
by Willy Ley—how this war’s newest weapon works 
South America Calling - - - - - + + + = 
by Lilo Linke—introducing Paco Villar, a gaed 
neighbor you'll enjoy meeting 
Floating Drawbridge - - - - - + += 2+ 2 © «= = 
Battleground In Maryland- - - - - «© «+ «= « = 
Addressed For Action - - - - + + = © © « = 
by Lt. (j. g.) Maxwell Hamilton, USNR—communi- 
cations officers have to be good 
SCIENCE IN PICTURES, starting on - + + © «© = 
CRAFTS AND HOBBIES, starting on - + + + «= = 
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THE MECHANIX ILLUSTRATED 
ADVISORY INVENTIONS BOARD 


WILBUR SHAW 
Noted automotive engineer and 


inventor 


CLYDE PANGBORN 


Aviation pioneer 


DR. LOUIS D. CLEMENT 
Noted physicist, chemist and 


inventor 


SIR HUBERT WILKINS 


Scientist and explorer 


DR. JAMES L. CLARK 
Explorer and Assistant Curator of 
the Americon Museum of 
Natural History 


LT. COMDR. BOB BARTLETT 


U. S. Navy 


ROBERT COLES 
Noted astronomer, Assistant 
Curator of the Hayden Planetorium 








NEXT MONTH 


The American troops who launched and 
carried through the attack on Guadalcanal 
were tough, trained fighting men, but they 
found out that they still had a lot to learn 
about battling Japs. Many of their ideas 
about the way Japs fight were proved wrong. 
Many of their ideas about the best ways to 
fight Japs were changed and improved. And 
everything they learned was important, for 
their experience is going to guide all the 
Americans who will tangle with Japs, before 
this war is won, from the Aleutians to Singa- 
pore. For a preview of how the war in the 
East will be fought, read What We Learned at 
Guadalcanal, by Captain Gerald H. Shea, in 
the October MECHANIX ILLUSTRATED. It's 


a must 
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AUDELS AIRCRAFT WORKER.....$1 


Answers Your Questions on 1—Aircraft Materials, Terms, Parts. 
2—Blueprints, Working Drawings. 3—Mathematics, How to Fig- 
ure. 4—Layout & Bending. 5—Tools & Machines. 6—Riveting, 
Spot Welding & Hints. 7—Fabrication, Angles, etc. 8—Assem- 
bly, Fuselage, Wing & Final—How to Use Tools. 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages Tilus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS............$4 


Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 











x 2—1125 Pages—350 Layouts—1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 


Cutting, Pattern Development & Shop Procedure. 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK............. 


— Practical inside information. Fundamentals of Sheet ‘Metal Work. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index. 


AUDELS WELDERS GUIDE.........$1 MECHANICS 
: A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work. peut a) RS 
AUDELS ANSWERS ON 
BLUE PRINT READING..........$2 
For Mechanics & Build Ce ll f dl i i 
ir tuding ship & sbplene, 376 paces, fuily iMustrated. ieee AN AUDEL GUIDE is A GOOD FRIEND! 
AUDELS NEW MACHINIST & Use the brains and experience of others in these Guides of the 
TOOLMAKERS HANDY BOOK... .$4 Trades. Save time and money with right methods, short cuts, 
Covers modern machine shop practice in all its branches. 5 prac- labor saving ideas. CHECK NOW1 You can look over any Audel, 


tical books in 1. New from cover to cover. Tells how to set up & . * * 7 
operate lathes, screw and milling machines, shapers, drill presses Guide in your home, Start the Easy Payments if satisfied. 


i all other machine tools. 1600 pages. fully illus trated, 5x 6% 
Indexed. 5 sections. 1—Modern Machine Shop Practice. 2— f= = a om =CUT “4 ERE= = a oo 
Print Reading & How to Draw. 3—Calculations & Mathe- 


matics for Machinists. 4—Shop Physics. 5—How to Use the f 
saenaen an cB a a 
AUDELS MATHEMATICS & 


Mathematics for home study or reference. 700 pages, 550 illus. Please mail me for 7 days’ free examination the 


Practical mathematics from beginning. How to figure correctly. E books marked (X) below. I agree to mail $1 in 
Easy, correct methods covering a complete review. Ill. & Indexed. 


AUDELS AUTOMOBILE GUIDE $4 47 days on each book or set ordered, and to further 


A practical quick ready reference book for auto mechanics, service mail $1 a. month on each book or set ordered until 
men, operators & owners. Explains buses @* auto trpe, Dt servie~ § I have paid purchase price. 

I of ode motors $s, trucks, buses & auto type iesel en- - 

gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A {§ If I am not satisfied with eee I will return them. 

















standard book for mechanics. New fluid drive covered. . CD Audels AIRCRAFT WORKER . 
AUDELS DIESEL ENGINE MANUAL.$2 EG Aucels SHEET METAL MPATTERN LAYOUTS |. 
practical, concise treatise with questions and answers on the ( Audels SHEET METAL WORKERS Handy Book . 1 
t ry. operation and maintenance of modern diesel engines in- (2 Audels WELDERS GUIDE ce 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., () Audels ANSWERS on BLUEPRI NT ‘READING se ae 
f! ~ ibl le a 2 pocket ky my All details — by ao this CJ Audels MACHINISTS & TOOLMAKERS Han Book 4 
I is of extreme value to engineers, operators & s 
(C0 Audels MATHEMATICS and CALCULATION - & 
AUDELS RADIOMANS GUIDE..... $4 () Audels AUTO GUIDE . ce aes 2 ae 
and A key to the practical understanding of radio including Frequency (- Audeis DIESEL ENGINE MANUAL, ° sce 
Modulation, Television, ete., Aircraft & Marine Radio. For radio C Audels SHIPFITTERS Handy Book ..... th 
canal engineers, serv 9 amateurs. 772 o— ng he nny & C Audels RADIOMANS GUID 4 
Diag Photos. a & Answers eference ox. ae ee Se 
ime Authentic, lear, concise shins D Audets Nandy Book of PRACT! ai EvectRucity & 
ideas AUDELS HANDY BOOK OF C0) Audels CARPENTERS and Builders Guides (4 vols.) 6. 
PRACTICAL ELECTRICITY .....$4 () Audels PLUMBERS and Steamfitters Guides «4 vets.) € 
rong. For maintenance engineers, electricians & all electrical workers. @ Audels WIRING DIAGRAMS a ° 
ys to 1410 Pages, 2600 ‘overs important electrical information () Audels ELECTRIC Dictiona 
d ir t andy form—tn g Marine Wiring, Radio Principles, () Audels MILLWRIGHTS and echanics Guide . ° 
An ing. Indexed a practical understanding of electricity. (1) Gueths Mechanical DRAWING Course ... . 
t, for AUDELS CARPENTERS & BUILDERS + oeeas ELECTRONIC DEVICES . . . . 
- - - () Rogers Mechanical DRAWING and Design . - ; 
yefore A acti ical il vd tra _— 3, mechani on = ; sere cor — yn | 0 Rogers MACHINIST GUID Ee . 
singa- a a “orem chen’ taeiiihe cupenn Wing eine | Audels MASONS and Builders Guides (4 vols.) . 
die ‘aes. es ‘ “x Cj Audels ENGINEERS and Mechanical Guides 


Nos. 1, 2, 3, 4, 5, 6, 7 and 8 complete 
(1 Audels Answers on Practical ENG NEERING . . 
|} Audels ELECTRICAL POWER CALCULATIONS . 
) Hawkins ELECTRICAL Guides at $1. each 
Nos 1, 2, 3, 4, 5, 6, 7, 8 9 and 10 
) Audels Answers on REFRIGERATION 
Hawkins Aids to ENGINEERS EXAMINATION. 
Master PAINTER and DECORATOR 
Audels GARDENERS & GROWERS GUIDES $1. 50.2 Vol. 
Audets NEW ELECTRIC LIBRARY at $1.50 « Volume 
Vols, t, th, 111, IV, V, VE, VEE, VERE, OK, RM, ME, MOE 


edhe ingen PLUMBERS & STEAMFITTERS 
a GUIDES—4 Vols. ............... $6 


, . Tracte . tant lead teference “xr ns plain 
». It's ; + A ~ om Rea - . : xi a pla 
1 n plumbing practi ding Ma 
1 Alr « tit g. 4 Vola —1670 Paces— 


“ype ope pepper 


AUDELS WIRING DIAGRAMS. ae 
ret AUDELS ELECTRONIC DEVICES $2 | Mame... -nnnnnnnnnnnnnnnnnnnnnnnnees -- 
PEEIESR. « « on66600006060000000060000000006000008 co 
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AUDEL, PUBLISHERS, 49 W. 23 Sx., N.Y. 
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AVIATION 


FOR YOUR CAREER 
PLUS WAR SERVICE 








AT THE SAME TIME 


Before you are 18, MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT ...THE KIND THEY 
CANNOT DO WITHOUT... . so you can AD- 
VANCE RAPIDLY. Since 1929, Curtiss-Wright 
Tech has been specializing in modern and pro- 
gressive training for Aeronautical Engineers and 
Master Aviation Mechanics. (No flying involved.) 
Write for full information. Include name, address 
and date of birth. ae m6, 











TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL 
Glendale (Los Angeles Co.) California 


<URTISS Sy WRIGHT 












DISTINGUISHED SCHOOL OF AERONAUTICS 
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oe ve ursel? for ity nye tant we oat Ld wartis me, _ and after 
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rais 





OPERATION 


Nv) | SERVICING 


COMPLETE HOME TRAINING 





ate as a inciples 
a ' en ves ratin 
ond servicing. Write fc r FREI BULLE TIN. ‘No obligations 


AMERICAN SCHOOL 


Dept. R628 Drexel at 58th St. Chicago 37, U1. 





PREPARE NOW 7 


T-W 
eee TUNITIES 


pPpo 
with LINGUAPHONE 


In your own home you can now prepare for 
peace-time opportunities in many fields by learn- 
ing to speak in an amazingly short time any of 
29 languages by the world-famous 


LINGUAPHONE Ear-Eye METHOD 
It’s quick, easy, correct 


SPANISH ITALIAN FRENCH RUSSIAN 
PORTUGUESE JAPANISE CH:NISE GERMAN 
NORWEGIAN and 20 others. 
Successfully used by Army, Navy, Flying and 
Signal Corps and other services; in thousands of 
schools, colleges; endorsed Ly leading educators. 
Send for FREE Book — Call for FREE Demonstration 
LINGUAPHONE INSTITUTE 
98 RCA Bidg., Rockefeller Plaza, New York (20) 
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HOW-TO-BUILD FEATURES 


Novelty Bedroom Lamps- - - - - - - 90 
by Paul A. Lobel 


Number Your Parts- - - - - - = += = 92 
by Walter E. Burton 


- 104 


Gas Busters - - - - + + = «© «© « 
by Doug Rolfe 


The School Shop—Aviation Lesson No. 8 - 110 
by Gilbert Paust 


TOUGHIE—Model Plane- - - - + + +114 
by Artie Gray 
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Photography 
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Marine Amphibian- - - - - - - = - 72 
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J. G. O'BRIEN 


Atlas Champion : . 
Cup Winner : “e _ 

This is an _ ordinary 
snapshot of one of 
Charles Atlas’ Cali- 
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is below—clip it NOW! 













Prize-Winning Body 
| Gave Him / 


J G. O'BRIEN saw my coupon. He clipped and mailed it. He 
e got my free book and followed my instructions. He became a 
New Man, NOW read what he says: 


“Look at me NOW! ‘Dynamic Tension’? WORKS! 
I’m proud of the natural, easy way you have made 
me an ‘Atlas Champion’ !” 

J. G. O’Brien 


“I'll Prove that YOU, too, can 
be a NEW MAN’”’—Charles Atlas 


on’t care how pol - young you are, or how ashamed of your present 
I 





1 ical condition you ay be f you can simply raise your arm and 
x it I can aoe SOL ID MUSCLE to your biceps—yes, on each arn 
1 le- quick Only 15 minutes a day—right in your own 
is all the time I ask of you! And there’s no cost if I fail. 
T can broaden your shoulders, ee. your back, develop your 
! , 


CHARLES 
ATLAS 


An untouched 


e mus¢ tem INSIDE and OUTSID 1 can add inches to your chest, give you a vise-like 
make gs of yours lithe and ame I can shoot new strength into you old backbone, 
er those inner organs, help you cram your body so full of pep, vigor and red-blooded vitality 
t you won't feel there’s even ‘‘standing room” left for weakness and that lazy feeling! Before 
t thr 































1; h with you I'll have your whole frame “‘measured”’ to a nice, new, beautiful suit of muscle! photo r. 
Charles Atlas, 
= winner and 
Only 15 Minutes a Day caer fee 
title *‘*The 
on!’ That's the ticket! The identical ry method that I myself developed oe on 
from the scrawny, skinny-chested weaklin was at 17 to my pres t super- eee” onan 
physique! Thousands of other fellows are becoming ~a £ ho pivek a specimens—my w ay. velope - 
uno s or contraptions to fool with You learn to devel D your strength thr , 
dynar T° You simply utilize the DORMANT muscle-power i ‘your own God-g iven 
watch it increase and multiply double-quick into real, solid LIVE MUSCLE. Se or ee ee ES a a 
My method mic Tension’’—will turn the trick for you N CHARLES ATLAS, Dept. 69 


exer t 





215 E. 23rd Street, New York 10, N. Y¥. 4 
T aoe the proof that your system of ‘*‘Dynamic 
Tens “an help make me a New Man—give me a 
he. althy, hus ky body and big muscle development. Send 
me your FREE book, **Everlasting Health and Strength.’* 
No obligation. 





I , a easy! Spend only 15 minutes a aap 

ur own rom the very start you'll be using my method of ** Dynamic 

nsion’® almost unconsciously every minute of the day—walking, bending over, 
etc.—to BUILD MUSCLE and VITALITY, 


FREE BOOK “EVERLASTING HEALTH 
AND STRENGTH” 

alk to you in siraight-from-the-shoulder language. 
tional pictures of myself and pupils— 
came NEW MEN in strength my way. Let 
me show you what I helped THEM do. See what I can do for 
YOU! For a real thrill, send for this book today. AT ONCE. 
Address: CHARLES ATLAS, Dept. 69, 115 E. 23rd St., 
New York 10, N. Y. 
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MACHINE SHOP MEN 


{ erti{{ 





Learn to set up and run ANY kind of machine; MAKE MORE 
MONEY NOW by learning quickly HOW TO DO THINGS which 
usually take years of study and practice. The demand for 
SKILLED men is ALREADY ahead of the supply, then what 
WILL IT BE a month or two from now? 

Don’t miss this chance to qualify for pro- 
Bigger Pay ! motion, don’t miss this Big Opportunity 
which is yours almost for the asking. Eight Big Books chockful 
of important mechanical facts told simply and clearly. Over 3000 
pages, nearly 3000 illustrations cover every subject fully, includ- 
ing Tool Making, Pattern Making, Foundry Work, Mechanical 
Drawing, Forging, Machine Shop Practice and Management, and 
hundreds of other subjects. 


8 Big Books (Up-to-date Edition) Sent FREE 


to you for examination. With them we send a Big Binder of 
nearly 900 pages with 296 shop tickets and over 1300 illustra- 
tions. These show, step by step, how to set up and run almo 
any kind of job and are in addition to the 8 books. Decide 
in your own heme - Law = business whether or not you want 
to keep them, chee on any facts you want to. Note their 
great MONEY M \ETNG veinn, then, if you want them, pay on 
the easiest kind of payments. A year's consulting privileges with 
our engineers now given with these books without extra charge. 
American Technical Society, Vocational Publishers since 1698. 

oem aseeeeeooso™ 





American Technical Society, Dept, $6320, Drexel at SB8th St., Chicago 


You may send me the 8 bi and binder of shop tickets for 
free examination. I will pay the delive cr es only less I 
decide to keep them in which I will send $2.00 in ten days 
and $3.00 per month un the total price of onl 34.80 is paid 

I return them in 10 days I will owe you nothing. You also 


agree to send me a certificate entitling me to consulting privileges 


with your experts for one year without extra charge 
MAM ccoceccooeoooeooeseoeooooessosooecoesescoccoccesce 
Address 
P 


ease 


attact 


ers né 





and 


Sey pee 
Zap US YOUR INVES 


\ae 
\*4\ 


address : 
Me 











rkered 


Splendid opportunities. Prepare quickly in spere time. Easy rm Ne 





reviou ence necessa' chool tent 
Rony ons earn vwhile. learning. Send tor tree booklet “Opportunities in Moder 
Photography,’’ particulars and requirements 
AMERICAN SCHOOL OF PHOTOGRAPHY 


2315 Michigan Avenue Dept. 2056 Chicago, Iilinois 


Quick! Get into 
DRAFTING now 


Learn At Home From An Engineer 
With industry working feverishly—the field 
for DRAFTSMEN is bigger than ever! Get 
into a better job with more pay and fas- 
cinating, pleasant work. I will train you 
at your home in your spare time until you 
are holding a better paying position as 
Draftsman. My practical training in draft- 
ing also includes a working course in Indus- 
trial Designing valuable on new products, 
improving, restyling and modernizing—all 
extremely important and profitable to 
draftsmen. Write for full illustrated de- 
tails and booklet. Give your age. 

Libertyville, Ulinols 





—" 
working tools, 
ding drawing 
, sent to you at 

once—furnished free 
with course. 


ENGINEER DOBE, Division 4746 
10 
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SHOP METHOD HOME TRAINING 
fully qualifies you for bigger pay jobs 


More than 50,000,000 radios in use. They need 
servicing. Over 800 Broadcasting Studios 
employ trained radio technicians. The movie 
industry and thousands of theatres employ 
Sound experts. Factories are adopting audible 
address systems. The Air Lines and Govern- 
ment need Trained Men. Here is your oppor- 
tunity to get into a permanent, profitable field 
of enjoyable work, 













You profit by a 

fascinating career 

in RADIO 
RADIONICS 
ELECTRONICS 


FOR NATIONAL GRADUATES “ 


ortages in trained, skilled men run into the hun- 

) @ne of the biggest flelds is 
nating branches, War- 
are tr eenaean and will 





< Bowe "l NAB SATED af ft ~ the war. That's smapestant 
Une to advanee, “National” Schools offers ou TELEVISION 


time-tested met! xd of Hom Paige ing which has helped 
t nds of men to mo and unlimited oppor- 
in the growing R {pro industry You can 

lly start earning in Spare Time, even while you 

t y ermanent job as a RADIO 


YOU GET HOME TRAINING 
FROM A REAL, ESTABLISHED 
TECHNICAL TRADE SCHOOL 


For 38 years National Schools has trained 
ambitious men for Top Pay trades. Squarely 
be — you are the modern, completely-equipped 





o € 1 National can definitely 
py Simply send the Coupon and we will mail 

1 F rR E Specimen Lesson and Big Opportunity 
k car ju ige for you rself jus st how you can 





MEN SUBJECT TO 
ea MILITARY SERVICE 






, + AIDED BY TRAINING Regardless Training Shops of National where we pre-test 
ay hi maak A Trataing om f an a prove every instruction sent to you. Every 
% tra pay in war service of your phase of y training is personally supervised 
exf Every man eltgibl mai Age by an es hed Faculty of practical experi- 


















you can enced it tors and engineers. They have 
developed progressive methods of training you 

Enroll ix your home comparable to actual shop practice. 
Unique training facilities give you Home Train- 
ing based on Resident School Shop principles— 
methods not available from any other source, to 





service should r 
- ip Many service 
9 men now enrolled 


DUPLICATE THE SUCCESS 
OF THESE GRADUATES 





our knowledge. You'll be amazed when you 
receive our Complimentary Lesson and full 
details. Send the Coupon at once. 





0. K. IVEY H. SCHROEDER 


‘National Schools has done won- 
derful work for the man who 
wants to get ahead in life. Your 
trained man can get a job ata 
much higher salary 

0. K, Ivey, Washington, D. C. 






California 
ESTABLISHED 1905) | iV; 


los Angeles ,—1 a 
; fall nee aes 






“Your schooling helped me 

obtain a swell job. Now, in the 
Navy. I am following the pro- 
fe n I learned at National, 
It ‘will help my chances for rapid 
advancement 


H. Schroeder, U. S. Navy 


THOUSANDS OF GRADUATES ATTRIBUTE 
THEIR SUCCESS TO NATIONAL TRAINING 


REQUEST FULL DETAILS 


When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 11 


\ ! National Schools, Dept. MI-9 (Mail in envelope or 
\ | 4000 So. Figueroa, Los Angeles 37, Calif. poste on penny posto!) 


Mail me FREE, without obligotion, one Lesson and Opportunity 
Book, with full details about how | CAN become o RADIO Technician 


NAME AGE 
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Conducted by 


JOSEPH H. KRAUS 








Mr. Kraus has been giving advice to inventors for more than 20 years. He will attempt to answer as many letters 
from inventors as possible in his column each month. Mr. Kraus will ‘call his shots as he sees them" in this column. 
Thoroughly versed on inventions and inventions procedure, he will never, under any circumstances, disclose any 
valuable secrets. He cannot answer questions relating to patent law. For such information, the Editors suggest 
you communicate with any one of the patent attorneys who advertise in MECHANIX ILLUSTRATED. 


Vane-Type Gasoline Engine 


Kenneth Barry, U. S. Navy, San Francisco, 
Calif., apologizes for his “primitive drawings and 
explanations” dealing with the construction of 
a gasoline engine with vanes instead of the ordi- 
nary sliding type of pistons. 

Answer: A crude but understandable sketch 
is usually sufficient to enable us to picture what 
the inventor has in 1 d. Such sketches always 
should be inc luded, where ecessary. 

Ve believe that a gasoline engine made ac- 
cording to the design you propose could be made 
to operate. Considerable difficulty attends the 
machining of the parts and still more difficulty 
will be found in properly fitting rings to the vane- 
like pistons. Although it is true that you get a 
power stroke twice as frequently as occurs in the 
modern four-cycle gasoline engine, the same free 


quency of power stroke can be obtained in any 
two-cycle engine. 

The greatest objection to your type of construc- 
tion is the unevenness of wear. In the region of the 
periphery of the vane the stroke is very long 
when compared with the length of the stroke at 
the center. This will mean that the construction 
will wear mostly at the edges and very little at 
the center. Consequently, when repairs must be 
made it becomes extremely difficult properly to 
fit new rings or do a reboring job. 

Frankly, we can see nothing in this design ware 
ranting further effort—hence none is recome 
mended. 


Pressurestat 


Paul Sermine, Montreal, Canada, has designed 
a safety valve for a hot water tank intended to re- 
lease water when its temperature reaches the 
danger point. This relief valve is to be attached to 
a water faucet. 

ANSWER: We do not believe that this valve will 
function in the manner described. The device is 
a pressurestat, not a thern ostat, 

Whenever the water in the tank increases be- 
yond the pressure of water which feeds that tank, 
as is the case when steam is produced in the hot 
water reservoir, the tendency is for the water 
within the tank to be driven back against the 


12 


water in the mains. When this happens the tank, 
of course, becomes full of steam. This drives the 
water out of the copper or other heating coils 
whereupon they may burn out. 

Even though your design seems original, we d 
not consider it a valuable substitute for a thermo- 
stat properly installed. It would have to be set 
at a pressure very slightly above the water pres- 
sure in the mains (which is a variable factor in a 
community or even in a home). Also, fineness of 
regulation would have to be maintained through- 
out the night. 

We feel sure that if you build a model and ine 
stall it you will discover that these findings are 
correct. We would advise against any further ace 
tion unless you can prove the value of the unit. 


Split Roller Bearings 


C. A. Whited, Jenkins, Ky., states that he has 
designed a roller bearing which can be taken 
apart and put together again and would be par- 
ticularly suitable for use on crank shafts of ene 
gines and the like. 

Answer: Split-type roller bearings have been 
designed heretofore. Inasmuch as you did not ite 
clude a diagram with your letter of inquiry we 
cannot very well comment on the merit of your 
construction. 

We suggest that you ask your patent attorney 
to institute a search and furnish you with any 
data relating to prior art in this field. Yours may 
be a very worth-while invention, so this action 
is recommended. 


Cold Light? 


John R. Iglehart, Bolivar, Mo., says that he has 
designed a system for the production of cold light 
and asks several questions about this subject. 

Answer: The term “cold light” does not apply 
to light obtained from a heated filament and re- 
ducing the temperature subsequently by various 
means, but relates more specifically to the con- 
version of some form of power, either mechanical 
or electrical, into light without the production of 
any heat whatever. 

[Continued on page 147] 
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INVENTORS 


NOW Is the Time to 
»t, | PATENT and SELL Your Invention 









































th 
oils Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
> do patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
mo=- what happened during and after the last war. Hence, the smart thing 
set for you to do is to look ahead to the future too. Protect your inven- . 
rate tion by applying for a patent now, so you will be in position to cash ff. RI) bd ol VPeeees 
— in on an outright sale, or on the royalties your invention will bring. 
na 
_ ide Shows What To D 
‘of | Patent Guide Shows What To Do 
Our “Patent Guide for the Inventor” answers many important 
ine questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply jf . <@-eeeesson 
are for a Patent; how to protect your invention through dated and wit- 
ate messed disclosure; how to do this AT ONCE to safeguard your 
. rights; how Patent Office Records can be checked to determine 
net. whether the invention is probably patentable before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing; how many simple inventions have proved 
' large commercial successes; how Patents covering improvements 
' also can be profitably utilized and marketed; tells countless other 
has facts of interest. 
ken ‘ 
ar- | Why You Need Expert Assistance 
ene 


T he Patent Laws were enacted for your benefit—to give you protec- 

tion for the features of your invention which are Patentable. But 

een these features must be legally and concisely set forth in the form of 

“claims.”” This phase of the procedure is so complex that the Patent 
: Office advises the Inventor to engage a competent Registered Patent 

we Attorrey. We maintain a large staff—carefully trained registered fb an tcal 


our : patent attorneys—expert draftsmen—experienced searchers—to 


serve you. We have been serving inventors for more than 20 years. Move ents 
4 Take First Step N 

my ake First step Now : 
lay With pe 1e Patent Guide you will receive also Free a “Record C LAR E N @ A. 0 B ~ { E N 
10n of Invention’ form which will enable you at once to 

establis h the late of your invention, before you file your E; HARVEV & JACOBSON 

Patent app lic ation. This step costs you nothing yet may be ° 
vital to uccess. Remember—in Patent Matters, AC- 


TION i IMP OR’ TANT. Delay can be costly. Mail the cou- 
pon in an envelope, or paste it on a penny postcard NOW. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 









CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 
Registered Patent Attorneys before the United States Patent Office t 
33-J Adams Building, Washington, D. C. [ 

















{ 
| 
! 
! 
1as Please send me your 48-P: “Patent id 
sht § “Worthy of your Trust’’ | Inventor” ond your apocialy ct en ! 
Recistered Patent Attorneys | Invention” form FREE. This request does not | 
| obligate me, j 
33-J Adams Building 
Woshington, D. C. ! Name j 
8 FREE BOOK 
ae | Address _ semaine anaes i 
cal IMMEDIATELY MAIL COUPON TODAY! | iy shiinidia State : 
of hee m me (Please write or print plainly.) «ape = of 
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A World You'll Never Know 


OW that practically every publisher and ad- 

vertiser in the United States has bombarded 
you with exotic pictures of the post-war world 
(perhaps following MI’s lead in the series of 
articles by Donald Cooley, concluded in this 
issue), we have a feeling that the time may have 
come when you'll enjoy a change of scientific 
scenery. 

You’ve heard all about the various items in 
plastics, metals and miracles being planned for 
us by the engineers and manufacturers of tomor- 
row, BUT—have you found out as yet about some 
of the secret things we are not going to enjoy 
when peace returns? This may sound wacky at 
first, but it’s really very logical and impor- 
tant. All over the country, behind locked doors 
in laboratories, little men with white smocks and 
high foreheads are mysteriously engaged in not 
planning future wonders. Only a chosen few in- 
dividuals are privileged to gaze upon the work of 
these intellectual giants, and they aren’t disclos- 
ing the startling things they have seen, but when 
at last the world is allowed to reap the benefits 
nct being formed for it there seems little doubt 
thut its eyebrows will rise far upon its bald head 
in amazement. 

Nevertheless, MI has again jumped out in front 
of the field, and is proud to announce that after 
months of pleading and buying small beers for 
various unimportant people it has managed to 
wangle a few hints concerning the World You'll 
Never Know from certain 
politicians and _ tycoons 


off, but since these we speak of definitely won’t 
there’s no possibility of a let-down. 

Be sure to set your copy of the October MI and 
read A World You'll Never Know in the Crafts 
and Hobbies section. It'll be a lot of fun, illustrated 
by the screwiest cartoonist we can find, and we 
think you'll enjoy it. 

P. S. Here’s a preview peep: One of the things 
we're not going to have are oysters with transpar- 
ent plastic shells so you can see if there’s a pearl 
inside before you bother to open one, 


Tool Saving for War Production 


METHOD of adding a paper-thin layer of 
chromium to worn tools and dies so they can 
literally work thousands of hours overtime in the 
production of Army ordnance equipment has been 
developed by the Westinghouse Electric and 
Manufacturing Company. 

With today’s difficulties in obtaining replace- 
ment parts, any way of making existing equip- 
ment last longer means better production 
schedules, and it looks as though Westinghouse 
has hit on a solution to at least one phase of this 
process. 

The secret of the chrome-plating process suc- 
cess lies in the fact that a properly plated tool can 
perform its work for as much as 20 times the dura- 
tion of an unplated tool, without needing regrind- 
ing. Consequently it is even possible to reclaim 
tools and gauges from the scrap pile and make 

them useful again by this 


a 





who, by request, shall re- 
main nameless. Of course, 
we can’t give you a com- 
plete story, for many of 
these things not being 
designed must stay in 
Pandora’s box for some 
time to come, but we are 
permitted to reveal enough 
to make you literally 
swallow your new beryl- 
lium teeth in surprise. 
Furthermore, we can 
guarantee that you won’t 
be disappointed—some of 
the chimerical inventions 
and discoveries that are 
supposed to appear To- 
morrow may not come 


14 





This bicycle-wheeled automobile was built by 
Roger Wegner and Rodney Fritsch, and sub- 
mitted by Lewis Mallon, Jr., Box 425, Wabene, 
Wisc. Powered by a 1 h.p. Briggs & Stratton 
motor, the little car has a top speed of 25 miles 
an hour. The $5.00 Workbench award goes to 
Mr. Mallon, and Certificates of Merit go to Mr. 
Mallon, Mr. Wegner, and Mr. Fritsch. 


method. Some tools can 
be renewed for many 
hours of production by 
the addition of one to three 
ten-thousandths of an 
inch of chrome (1/30th the 
thickness of a human hair) 
—the heaviest plate, used 
chiefly on gauges, is five- 
thousandths to six-thou- 
sandths of an inch in 
thickness. 

Plating is accomplished 
by immersing the worn 
tool or die, surrounded by 
an electrical coil, in a so- 
lution of chromic acid. A 
powerful current passing 
through the coil transfers 
the chromium from the so- 
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Here are 9500 Simplified and Concise Explanations of the 
Theories and Application of Electricity. 7200 pages of useful 
and practical information relating to Construction, Operation 
and Maintenance for Ready Reference or Home Study. 

Price $1.50 a volume, sold separately. 

ANSWERS OVER 1000 VITAL QUESTIONS ON ELECTRICAL PROBLEMS 
Today, every man in every branch of the electrical field is often expected 
to have some knowledge of the entire field—let us say that a specialist is 
well advanced in his line of work and stops there—he might be embar- 
rassed or stuck on a motor trouble—or a lighting problem. 

TRUE VALUE—ASK TO SEE THEM 
*“‘Audels Electric Library” is a helpful reference and a complete practical 
home study course for engineers, electrical workers, mechanics, main- 
tenance service men and students. 
It contains a Quick, Accurate Reference System. Highly endorsed, these 

handy size volumes are easy to read, understand and own. Only $1.50 a 

volume, sold separately. 


INFORMATION IN A HANDY FORM COVERING 
VOL. 1. Electrical Principles, Ohms Law, Armature Winding, Repairs. 480 pages. 
700 illustrations 
VOL. 11. Construction, Installation, Maintenance, etc. 418 pages. 573 illustrations. 
VOL. 181. Testing Instruments, Storage Batteries, Engineering. 472 pages. 631 illus- 


trations 

t rstormers. Rt pares. R01 Iitustrat ont. Diagrams, Bowe =" YOUR OPPORTUNITY! Cut this 
a otor a types, Windings, Converters, Switches, 
es. 498 pares. 1.489 illustrations : Coupon and Mail it Today 


VOL. Vi. Relays, Condensers, Rectifiers, Meters, Switchboards. 548 
ee ee 













paces. 689 illustrations 
VOL. Vil. House, Light and Power Wiring, Marine Wiring, Trans- 

















nothing. When we receive your $1.50 in payment — 
for the first book, we send you the second book. 

REMEMBER: You can Start Your Sub- 
scription with Any Number or Stop at Any- 
time. Mail Today. 

Not a Cent to pay until you see the books. 
No obligation to buy unless you are satisfied. 
Fill in coupon in pencil. 


AUDEL, PUBLISHERS, 49 W. 23rd ST., NEW YORK 


OccUPATION 





EMPLOYED BY__ 





r ion, Underwriter’s Code. 728 pages. 1,218 illustrations 
VOL. Vill. Railways. Sig , Elevators, Ignition and Starters. 812 + AUDEL, PUBLISHERS, 49 West 23rd $T., New York 1, N.Y. 
paces. 1,078 illustrations aa 
VOL. 1X. Radio, Telephone, Telegraph, Television, Sound Apparatus. [| Please enter my subscription for 
576 pages. 793 illustrations. AUDELS ELECTRIC LIBRARY 
VOL. X. Refrigeration. Illumination, Fluorescent and Neon, Welding, ov i > s 
X-ray Index 674 pages. 1,084 illustrations. I = a. g wie 1-59 . Postpaid) 
VOL. Xl. Key to Practical Understanding of Mathematics, Fully § ni ‘ays ree riai an 4xamination 
Illustrated. Practical Mathematics, Electrical and Shop Calculations Cl Mail one volume each month, for which I will 
with Questions, Mechanical Engineering, How to Use Slide Rule. ul remit $1.50 promptly after arrival. Start my sub- 
700 pages scription with Vol. . 
VOL. XII. Defines over 9.900 words, terms and phrases, is also « ay ye = ‘ 
encyclopedia of electri 7 and related subjects. Answers many questions. Ww ( is understood I may cancel at — time.) 
AUDELS BOOK-A-MONTH PLAN = 

You receive your first book for 7 days Free Trial and Ex- NaME. 
amination. If you are satisfied, send us only $1.50. If you - 
are not satisfied, return the book to us and you owe us 2 ADDRESS 

oO 

4 


t O If interested in owning the entire library at once, 
Save 5%—send $17.10 cash with order. 
| Money back if not 100% satisfied. MM 
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lution to the tool at the rate of one-thousandth 
inch per hour. Plating at a faster rate would result 
in a softer plate, so the process is no: hur- 
ried. 

Before plating, tools and dies must be freed of 
burrs, grooves or scratches by grinding, lapping 
and honing because chromium is brittle and un- 
less properly based will crack and crumble 
away. 





What's Her Tonnage? 


W = shipping statistics of the United Nations 
have disclosed the fact that great confusion 
exists in understanding just what is meant when 
it is announced that a ship of such-and-such ton- 
nage has been launched or sunk, as the case may 
be. There is no uniform method of estimating a 
chip’s size, one method being used by the U. S. 
Navy, another by the War Shipping Administra- 
tion, another by the British, etc. In fact, the situa- 
tion has become so mixed up that President 
Roosevelt himself stepped in recently and asked 
all the boys to arrive at some common yardstick 
of reckoning marine tonnage, at least as far as 
public announcements are concerned. Thus, John 
Q. Citizen will have at least a faint idea as to 
whether the ship in question is the size of a row- 
boat or the Normandie. 
The President said there were five ways of 
computing and announcing ship tonnage; Arthur 
Krock of the N. Y. Times lists six, but we've 


$3.45 VIEW CAMERA 





aR Lae 











James F. Glenn, 371 N. Prior, St Paul, Minn., 
is the builder of this professional looking view 
camera. Every part except the lenses was hand 
made by Mr. Glenn. The lens board accommo- 
dates leases of various sizes and focal lengths. 
Nice work, Mr. Glenn. The snapshot nets a $3.00 
Workbench award and a Certificate of Merit. 
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Clear, Pictured, Job Facts on 
Every Car Built Since 1935! 


Nearly 200,000 service and repair facts 
on all these makes 


MoToR’s AUTO REPAIR MANUAL is a Complete, 
Official Instruction Manual for Repair, Tune-Up, 
Servicing of Every Car Built Since 1935! 












































{[AGINE having nearly 200,000 the ‘“‘dope” from 150 manu- American Ford Oldsmobile 
“ quick-indexed service and repair facturers’ own official shop Bantam Graham Overland 
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Do you want 


.- to go to College? 
.. or to enter a Profession? 


Such as Accounting, Archttecture, Nursing, Dentistry, 
eaching, Soctal Work, Osteopathy, Beauty Culture, 
Optometry, Embalming, Chtrepody, Law, Medictne,etc.) 


.. or get an Office Position? 


et anywhere, you practically MUST finish High School 
FIRST You can complete our simplified High School Course 
in SPARE time at home, as FAST as your time and abilities 
permit. Equivalent to resident school work—prepares you for 
. _ pre-professional examinations, business, industry. 
Standard texts furnished. Diploma. Credit for H.S. subjecta 
already comenetes Single subjects if desired. Low tuition, easy 
terms. Ame! a School, Chicago, est. 1897—endorsed by educ 7 

tors. Finish your high school education NOW. Write TODAY ! 
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of —~ rafter; find any angie in degrees, frame 
any polygon 3 to 16 sides, read board foot and brace tabies, 
octagon scale, rafter tables and many other uses. C a 
down for model work as well as full scale framing. Also Chart 
Soares prtenee - degrees for use with Radial Saws. Send SOc 
coin or No checks or stamps. MASON & PARRISH 
ENGINEERS, 100-8 No. Burdick Street, Kalamazoo, Mich. 


Inventions Wanted 
Patented or Unpatented 


Inventions can now be safely sold without patenting ex- 
pense. If you have a practical, useful idea for sale, either 
unpatented or patented, write for full details, today! 


CHARTERED INSTITUTE. of AMERICAN INVENTORS 


Dept. 5S, 631 Pa. Ave. Washington, o. c. ' 
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scouted around a bit and can add still another, 
making a grand total of seven. (If any of MI’s 
readers know of more methods, drop us a line and 
tell us about them.) 

For the benefit of you poor balled-up landsmen, 
here are the details of said seven tonnage estima- 
tions: 

(1) Gross tonnage is a measure of cubic ca- 
pacity, 100 cubic feet of permanently enclosed 
space being equal to 1 gross long ton (2,240 Ibs.). 
This includes hull space, passenger accommoda- 
tion, deck houses, etc. Merchant ships are always 
measured on this basis. 


(2) Deadweight tonnage—This is the actual 
weight in tons of cargo, fuel and ballast that the 
ship carries when down to her load water line. 
It has nothing to do with the actual weight of the 
ship itself, but represents the displacement differ- 
ence between a loaded ship and an empty ship. 
Deadweight tonnage is always given as mean, or 
average deadweight, as such tonnage varies with 
the seasons; summer deadweight, for instance, 
may be 8,600 tons; winter deadweight only 8,300 
tons. 

The proportions of deadweight to 100 tons gross 
varies considerably in different classes of ships, 
as follows: 


Liners (161% knots or better), ratio is 55 tons 
deadweight to 100 tons gross. 


Intermediate liners (above 14 but under 16% 
knots), 100.5 tons deadweight. 


C. H. CALLAHAN DESIGNED IT 





C. H. Callahan, of 21 Peace Street. Hopedale. 
Mass., wanted a portable boat of a particular 
type, so he designed his own—the 12-footer 
shown above. It's a very nice looking job, and 
it has a very unusual thing about it. The ply- 
wood bottom is not marine plywood. Mr. Cal- 
Iahan used ordinary plywood because no 
marine type was available, but he does not 
recommend it for ordinary use. It works out 
satisfactorily on his boat, he says, because it’s 
only in the water for 3 or 4 hours at a time. A 
$3.00 Workbench award and a Certificate of 
Merit go to Mr. Callahan. 
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Cargo liners (12-14 knots) 138.7 tons dead- 
weight. 

Cargo ships (under 12 knots) 165 tons dead- 
weight. 

Thus, deadweight tonnage increases as speed 
decreases and vice versa, which means that 
slower cargo-carrying ships are more economical 
and show better operating profit. 

(3) Net tonnage. This is the gross tonnage 
minus certain non-earning space, such as crew’s 
quarters, engine rooms, etc. In other words, it rep- 
resents the total earning capacity of a vessel. Har- 
bor and dock charges are all payable on net 
tonnage; this accounts for the tonnage openings in 
a vessel’s side which reduce net tonnage by mak- 
ing the spaces behind them not “permanently en- 
closed.” 

(4) Displacement tonnage. The actual weight 
of the ship in tons; light—without cargo and fuel, 
load—with full cargo and bunkers. All warships 
are measured on this basis. 

(5) Freight or cargo tonnage. This is the cargo 
capacity less the space used for passengers, fuel, 
etc. A freight ton is equal to 40 cubic feet of cargo 
space. This measure is sometimes used by ship- 
pers among themselves when chartering a vessel. 

(6) Bale or cotton capacity. A technical term 
referring to cargo capacity in cubic feet; it is 
slightly less than “grain capacity” and does not 
mean that only cotton can be carried. 

(7) Grain capacity. This refers to a ship’s total 
cargo capacity, including refrigerated space, -if 
any, and is slightly more than “bale capacity” 
given to nearest 100 tons. The figures given in 
grain tonnage may vary slightly one way or the 
other, particularly in passenger liners where part 
of the passenger quarters might be converted to 
cargo space, etc. 


BOX AND CRATE WORKBENCH 








Leigh Sharp, 1111 North 10th Street, Nebraska 
City, Nebraska, is the builder of this neat and 
useful workbench. Made largely from crates, 
with small boxes for tools and materials, the 
bench was an economical job. The top is built 
up of planks. A $3.00 Workbench award and a 
Certificate of Merit go to Mr. Sharp for this clever 
project. 






























HOW TO PROTECT, 
FINANCE and SELL 
YOUR INVENTION 


Our FREE BOOK and other literature available to our clients 
—gives you complete details on how to “‘ready’’ your invention 
for money-making. It teils you how others did it—who they 
went to for finances—how they arranged partnerships—how 
they made contacts with manufacturers—how they dictated 
royalty arrangements—how much money they made—how you 
can find a market. Our new FREE BOOK discloses sources 
of quick revenue if your invention is patentable and saleable 
with profit possibilities. 


THE FIRST STEP 


The first step in getting your invention ready for market fs 
to make a dated record of it on our “Invention Record’’ Form. 
This Form properly filled out and witnessed will be in- 
valuable to you later in establishing the date of your inventica 
should need for such evidence arise. We will be glad to send 
you our “‘Invention Record’’ and have it witnessed in this 
office when you return it with disclosure of your device. This 
service costs you nothing—and it immediately puts you om 
record as the originator of your device. 


Protect Your Invention NOW? 


We have many letters in our files from manufacturers request. 
ing inventions. Today’s demand for new devices is tremendous 
—added to by emergency needs. Protect your invention now 
with a t S. Pa t y a x promptly you may prevent 
another inventor z in a ad of you at the Patent 
here in Washing! . The first step is to make a sketch and 
description of your invention on our ‘‘Invention Record,"* have 
it witnessed and mail it to us. We will then make a Search 
f the U. S. Patent Office files 
get patent 
mai 





can 
protection for you. This i 2 step you should 
ke NOW—before another steps in ahead of you an@ 
walks away with a patent. 






139-H Albee Building 
Washington 5, D. C. 
Send me your NEW FREE Book ‘‘How To Protect, Finance and 


Sell Your Invention’ anc specially prepared ‘‘Invention 
form at once. I understand that this request does 
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Increased production 
means 


More Jobs for MACHINISTS 


and bigger pay for men who know their work 


This big home-study and reference course gives you 
the practical facts on machines and methods you 
need to advance in machine shop work. Take ad- 
vantage of the other man’s experience as found in 
books, to solve your problems, increase your efficiency, 


the AMERICAN 
MACHINISTS’ LIBRARY 


6 volurmes—2368 pages—2516 IMustrations 
(A combined home-study course and reference library) 

















This library of machine shop practice was written for practical men. 
It gives 1 the best methods for every kind of machine shop work. 
It fully expl lathe jrills, and other machine tools and their 
operatior automat screw machines, speeds and feeds, gear design 
and br tuction, und fixtures, punch and die work, mooted surfac- 
ir » € Plainly writte pletely illustrated—the best kind 
of help to the n chine s = men One wants to aivunes beneall: 
No money down—special price—easy payments. 
a —_—_ e+ laa 
) 
! EXAMINATION COUPON i 
! McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C.18 ] 
] Send me for ten days’ exar tion the American Machinists’ ] 
Library. If sat tory wil d u $1.50 in 10 eays and 
Is : atl the If not wanted, J 
I will return tt oks postr i ‘(To insure prompt shipment 
1 write plainly and fun in all tines.) ] 
1 7 nesdsausneseetudeabeomeneeeeaedheneensee 
| H BOE? dtcweontncesseseeseeeneneeneennenesaene =| 


















kly to repair all radio sets. New, different Comparison 
mits you to do expert work almost immediately. No 
lio knowledge needed. Introductory training included 
e, picture sug tions tell you where to look for faults and 
ow to make the re ir, No testers needed for most jobs. Manual 
81x11 in., 112 page 16 blueprints. 1,000 hints. 10-day trial 
Oniv $1.50, postpaid. Money back guaranteed. 


SUPREME PUBLICATIONS _23,5.i2%;"i0.5* 
WARTIME PHOTOGRAPHY 


—while preparing for sound future careers! Trained 
men and women photographers are needed now more 
than ever before. Qualify at largest, oldest school that 
has trained many of today’s most successful photographers. Over 450 
N.Y.1. trained men winning promotion, higher pay in photo divisions 
of Armed Service. Resident or home study courses. Big FREE book 
Gives details, 


N. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 153, 10W.33S1., New York1,N.Y. 
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success! 


DON'T COPY — LEARN TO ORIGINATE 


RAYE BURNS will teach Re - HOw to CREATS quset- $ 85 


CARTOONS at 


NAL " ay 
a ~e —— and’ over ‘600 iivetrations. Mii dee rd 
ame and address for free details 


RAYE E BURNS RNS SCHOOL, Dept. F, B F, Box 1. 1298, a Ohio 


EXCELLENT PAY—Here’s a trade which has al- , 
ways demanded good pay. Once you have it, oat Ww 
you never lose it, and there's always room for 


advancement as you increase your skill. 


POST WAR SECURITY—Welding has grown to be CRON Wee ™* 

one of the top trades in the country, and with 1) dd 

plants swinging over, you'll have no trouble tor trained 

sticking to this profitable work after the war. Bidsigemimeagaag 

NON-PROFIT INSTITUTION—Learn welding from [@asdedeeaealedde 
to Z in 5 weeks where materials are your (é@eueteusiuembdabal 


_ only cost, Ask for details today. 


HOBART SCHOOL OF 
ARC WELDING 
Box SM-931, TROY, OHIO 
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An interesting footnote to all this is the origin 
of the term “ton,” and how it came to weigh the 
number of pounds it does. Back in the early days 
of sailing merchant ships liquid cargo, such as 
wine, was shipped in large hogsheads known as 
“tuns.” These tuns weighed a little over 2,000 
pounds, and the number of them that could be 
stowed in a ship’s hold determined its capacity, 
or tunnage. Just when the “u” was changed to an 


“9” we don’t know, but now you know all about PREPARE FOR 
tonnage. A GOOD WAR-TIME JOB 


The Men Behind the Radar coe TNA erninentbomand FUTURE! 


Mail coupon today for details of my 
famous Coyne *‘Learn by Doing” 
method of practical shop training 
that prepares you for a good war- 
time job with a real future after the 
war— in Electricity, the big-pay field. 
Serve your country now by getting 
a training and at the same time you 
will be helping yourself by prepar- 
ing for a peacetime future. Age or 
lack of money need not hold 
you back. 


certain other magazine’s “scoop” on radar, but PLL FINANCE YOUR TRAINING 
actually touched on the subject way back in May, Get training first: then take 12 months to complete small 
1939. monthly tuition payments starting 60 days after your train- 
re: ‘ . ° ing period is over. 
Which brings us to the question of the various oni 


men who played important parts in the discovery “LEARN-BY-DOING” AT COYNE 








{;OR years a closely guarded military secret, 

the story of radar’s (radio detection and rang- 
ing of aircraft and ships) development has now 
been unfolded by the Navy Department and 
widely publicized in various newspapers and 
periodicals throughout the United States. This 
magazine not only published an article on the 
subject in January, 1942, a year or so before a 











and development of this miraculous new weapon. Coyne Training is practical training, easy to grasp... . you 
learn quickly by doing actual jobs on “ 
The first suspicion that radio short waves could real electrical machinery in my 
be used to detect distant objects in darkness or shops. Not by Bc herein my big Chic yon 
r : : are tralr ghtl nn g Ct 
fog was aroused in Dr. A. Hoyt Taylor and Leo are trained right herein my cag 





training shops. You don’t need ae 
vious experience or advanced edu- 
cation, Expert instructors guide you 
every step of t he way. 


C. Young way back in 1922. The two scientists, 
working in the Naval Aircraft Radio Laboratory, 
noticed that certain radio signals were reflected 


from steel buildings and metal objects. They re- NOW! RADIO and ELECTRONICS 














ported their findings to the Navy, and for the next Tk ob wang EXTRA CO 
. . en Now I am including with my beg i] +4 
eight years carried on research whenever time electrical training a special course in 
off from other duties permitted. Early in 1930 Radio and ve ctronics, at no added tui- 
+s “ : t “* ou n rer n at Coyn 
they were joined by L. A. Hyland, now with the of hi yi me cat eal hiked 
Bendix Aviation Corporation. The three men had a i take this extra instruction t! 





rate you for great opportunities 
now and after Victory. 


SAWING LOGS THE EASY WAY Earn While Learning —Job Help When Trained 
If you need part-time work to ses ip with livi ing gooey? w vate 
at * > yne., my employment der at_will 
yn you will be given F Ri E lt NL TerreD “Eat 
PLOY ME NT ‘SE RVICE for your lifetime 


MEN! WHETHER YOU ARE 16 
OR UP TO 50—GET MY STORY 


My FREE BOOK will interest any fellow who 
wants to get ahe ad even though he may have but 
very little money ... Fill in the coupon today 

nd mail it to me and you'll get my big FREE 
Catalog and - ad facts. 























LEWIS, President f 
COYNE ELECTRICAL SCHOOL 
500 S. PAULINA ST. cuicaco, 1. WC Rue 
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1H. C. LEWIS, Spostdans. Coyne Rtocerteas Schoet 
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Homer A. MacArthur, of 1027 4th St.. Baker, 1 end me, without obligat ton. vour Bie Fre 2 Bo: ot Tett mi 
i i the tr RADIOELECTRONICS Ci include 
Ore. built this rugged ates saw to cut up + ae Eclocts ical Training 2d give details of *“Pay-Tul- 
logs for him. It does a good job, even on logs siee-hiber- Graduation” Offer. 
: : Bigs g 1 ' 
as big as 30 inches in diameter. A one-third 1 _ 4 
or one-fourth horsepower motor runs the outfit. pee sr dsasinh ete eaneseneneraiasacereaneryer sees dts ; 
“Will be glad to give further details to anyone ; REMI. oi. oc kink nccscesdseedcnestvacesesesessesaeoum -a 
who wishes to build one,”” says Mr. MacArthur. t CITY DEMTE .. cccsieissan : 


A $3.00 Workbench award and a Certificate of 
Merit go to Mr. MacArthur for this snapshot. 
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Get In atthe Start—and Grow 


Plastics is a new industry which the nation’s war 
needs is forcing to quick maturity. Already Plas- 
tics are indispensable in practically every branch 


of the Service—Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, etc. Opportunities ? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 


Spare Time Training Now Ready 


The time to get started is now. You can prepare 
at home, in your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence. A new, practical training plan 
is now ready to help you realize your ambitions 
and build your future security. Act now. Don’t 
de lay. Mail this coupon today. 
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a foot correctionist. 
$100. weekly after a few weeks home training—not medical 
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DO Y OU WANT a _ permanent 
Earfliings of men and 
to buy. 47th year. Write for free booklet. 


Stephenson System of Foot Correction, 11 Back Bay, Boston, Mass. 
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Practical Mechanics Gimplitied 
NEW 2-in-1 reading course! Now you can learn the = 
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Editor’s Workbench Chips 


constructed a practical radio aircraft detector by 
1932, when they experimented with the dirigible 
Akron as a “target.” In 1934 they obtained the 
first patents covering various applications of radio 
detection and ranging. 

At least two other men were instrumental in 
developing and researching radar. These were 
Robert M. Page and Robert C. Guthrie, both of 
the Naval Research Laboratory. 

Another use for radar, in connection with a new 
type naval gun mount invented by Kenneth Hogan 
of Philadelphia, was described in the article In- 
ventor Incorporated in the May, 1939 issue of MI. 
Mr. Hogan claims to be the first man to devise 
means of accurately measuring the distance to 
unseen ships and planes by radio, now known as 
“ranging.” 


Featured Next Month 

WHAT WE LEARNED AT GUADALCANAL: 
by Captain Gerald H. Shea. Did you know that the 
story of Jap snipers tying themselves in trees was 
largely a myth? That the Japs use wooden bullets? 
Why the Japs commit suicide rather than be taken 
prisoner? Captain Shea has a world of rich lore 
about our enemy and his methods of fighting. 
You'll find it in this authoritative article next 
month. 


MODEL DIE PRESS: Here’s one that the model 
builder who has to make small parts in duplicate 
will really appreciate, The miniature press is elec- 
trically driven, and will stamp out small metal 
parts for model airplanes, boats, etc., as fast as 
you can feed it the raw material. By Alfred Bros- 
seau, designer of the M-3 Army Tank model, 
which many of you will recall. 





BUILT FROM A PICTURE 








Anthony Falvo, of 25 Cleveland St., Dan- 
bury. Conn., built this handsome ornamental 
boat with nothing but a picture for a plan. 
Anthony does his shop work in his off duty time 
from the Fire Department of the city of Danbury 
—and he does it all in a complete “blackout 
room.” This snapshot brings him a $3.00 Work- 
bench award and a Certificate of Merit. - 
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Quich, easy way to gei~ 
a by BOMBER CHAMP: by Lt. John H. Stickell. Here 
g* is the first person story of an Illincis farm boy 
: a who made 48 bombing flights over Europe and 
neues participated in most of the 1,000-plane raids. He 


‘ is credited with having made more such opera- 
al in 
tional flights than any other American. 
were 












th of y 
HAVE YOU A GENIUS IN YOUR HOME? by 7-DAY FREE TRIAL 
new Louis Hochman. The young roughneck next door 
ogan who throws rocks throuzh your window and kills 
» In- the family cat may well be a mistuided genius. 
f MI. Dr. Harvey Zorbaugh of New York specializes in 
evise discovering such hidden genius in children. His 
re to methods and tests will fascinate you. Who knows— 
Mm as maybe you're a genius, yourself! 
EVER TRY TARGET PRACTICE—WITH A 
BLOW GUN? It’s an exciting, fascinating sport, 
Mitte 7 oot Bees See ne pe: MACHINE SHOP 
and Bertram Brownold tells you how to make a 
it the really accurate, powerful blow gun outfit that TRAINING COURSE P 
3 Was will provide you and your friends with no end of 
9 ; — ; ‘ Now, for the first time, th 
lets? fun. It’s even capable of killing small game, if you FOR BEGINNERS & EXPERTS world of machinery is" con= 
aken go in for hunting. Be sure not to miss this! ee aa complete. 
lore necessary for all Machinists. ; 


It is also a Training Course | 
for beginners who are em- 
ployed or seek good pay jobs 


ting. | THE STORY OF PLASTICS: by Alfred Eriss. 























next . - a 
Thousands of you readers are planning now on am Machine Shop Work. 
entering the new field of plastic manufacture — — 

rho 7 . . Sa - = 

r10del when the war ends. Here is the first complete story © Written in easy-to-understan@ 

» © . , - . “4 tia sho 
icate of its kind we’ve seen on the subject. If you are ee 
. i . . . Prof rith ilustrati 
elec. planning your post-war career now, this article a diagrams,” charts ‘and valu> 
: s . able tables. 
netal is of vital interest to you! e Easy-to-follow and _under- 
stand, regs ardiess of your 
previous we 
. as + All phases of modern ma- 
- chine shop work. 
ow ELECTRICITY FROM WIND WAR WORKERS & TRAINEES pacts Gren est @F 
odel, PARTIAL CONTENTS NATIONAL’S SHOPS 
* Machine Toots Completely Soawtaed This training at home is com- 
and Fully Demonstrated parent ——— learnedt 
measurements tng. Canes Clonal Schools. “Owe of the ces 
oe et AS 
D . of students as come is sim- 
Milling Machines—All Types. Plified, easy-to-understand Ma- 
> * Shaper and Pianer Set-ups. chinists’ Course 
Plain and Universal Grinders. 
, Blueprint Reading & Drafting. 10 FREE GIFTS 
Expert Mechanic—What He Must Know. - 
How to Lay Out Holes for Drilling. . 7 ee I 
Shop Projects—Layout Fabrication. Free, seven marvelous Drafting 
Lathe Cutting Tools and Grinding. Lessons, and a complete Ma- 
Drill Jigs, Speeds and Feeds. chinist’s <——~y - 7, 
Standard and Open-Side Planers. ose., on wo Fractics —_ 
Vernier Caliper and Depth Gages. Mathematics ae ee ee 
American Standard Machine Tapers. daily work. 
1 = 5. A. ROSENKRANZ, President Paste on & 
| NATIONAL SCHOOLS, Dept. M-9 on, 8 
, 4000 So. Figueroa St., Los Angeles 37, Calif. 1 
1 if in any way, ship to me at once, 
: bed et GOL GME MODERN MACHINE SHOP TRAINING i 
l COURSE. Within 7 days after receiving the Course (and mar- 
| velous Bonus Gift for promptness), I'll either return the ship- ' 
‘ ment, and owe you nothing; or if satisfied, I'll send you $3.0 
j and $3.00 a_ soante until a total of $12.50 is paid (final ‘ 
. ~ nt, $3.5 
Ralph Collmann, Ireton, Ia., R. D. No. 1. is the —" ft 
m- builder of this wind driven generator. A re- I Eee seenncwe yee nn nee eee 
‘al wound Model T generator turns out the cur- GSR ~ceccens coccece socncscossscose comes t 
in. rent and keeps Mr. Collmann’s radio battery i sr ecener------- eee EEO Tee a 
ne charged. The propeller is also a hand made job. | OCCUPATION.....--------------------- AGE---2------ § 
. . i vou ey deduct #3. 25 if you 

ry having been carved and shaped from a pine i SAVE 10% enclose | cash. ($1125) with ® 
. . . this C ape n. Same paeade rive 
ut board. The tower is made of angle iron. This ’ oupe refund guaranteed. 

k. i } —s 

-k- snapshot brings a $3.00 Workbench award and 





a Certificate of Merit to Mr. Collmann. \ 
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HOME EXPERIMENTS IN SCIENCE: Simple but 
interesting and really scientific experiments you 
can perform with ordinary household objects, 
demonstrating graphically many of nature's laws. 


THE A BC OF ROCKETS: by Willy Ley. Next 
month we will give you the second part of this 
intriguing explanation of rockets, the first part 
of which you will find on page 58 of this issue. 


HOW DOES AN ELECTRON TUBE WORK? You 
can see with your own eyes when you build this 
radio tube demonstrator showing exactly how the 
real thing operates, with water droplets represent- 
ing electrons in motion. Perfect for radio students 
and insructors. 


Army Planes Fill Extra Space With Rubber 


Army planes returning from bases deep in the 
Central American tropics are loading extra nooks 
and crannies with crude rubber to help ease the 
shortage. 

More than a hundred tons have been flown to 
the United States during the past three months, 
At least half came from the Republic of Panama, 
while most of the remainder was picked up in the 
Canal Zone and Nicaragua, with a few tons from 
Guatemala. 

Continually increasing tonnage makes rubber 
one of the principal air-borne cargoes from Cen- 
tral American neighbors. 


TRACTOR PUP 

















This little gas powered tractor is the work 
of J. A. Wilhelm, of 1145 Hillside Ave., Pitts- 
burgh, Pa. Mr. Wilhelm writes that the little 
machine has a %4 horsepower motor which 
gives it power enough to do odd jobs around 
the home. “I am very satisfied with your plans,” 
he writes, “because they contain all the infor- 
mation needed for the successful completion of 
the project. I followed your plans to the letter 
and believe that this was the reason for the 
success of my project.” 

The entire cost of the tractor, he tells us, was 
only $12 including the engine. It's a good look- 
ing job, and brings Mr. Wilhelm a $3.00 Work- 
bench award and a Certificate of Merit. 
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Shipments from the Canal Zone so far have been 
seized enemy rubber now put to work to help de- 
feat the Axis. The remainder of the supply flown 
in is a new kind of scrap rubber obtained from 
wild Castilloa trees. Tree scrap is the hardened 
milky juice that collects at the base of the Castil- 
loa tree after tapping it in herringbone fashion, a 
lower grade than the smoke-cured sheets of Cas- 
tilloa prepared from carefully 
tex 

Scrap from the Castilloa 
natives throughout the region, 
i s the 
cents 
the 
on planes flying n 


t San Ar 
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itonio. Te x 
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load as much as 4,000 pounds 

In Gi eaiaueall and Yucatan, planes formerly 
used to bring chicle for chewing gum from inac- 
cessibie forest regions to river ports, are now 
ti porting Castilloa rubber as well. 

Other planes throughout the vast Amazon River 
basin area are flying out crude rubber from an- 
other source, the wild Hevea trees, to speed the 
rubber program initiated since the wartime loss 


of Far Eastern rubber sources. 

Although these shipments are only a very small 
fraction of they are harbingers of a 
vast development of Central American 
production now under way. It is expected to yield 
long-range benefits as well as furnish an immedi- 
source of this strategic ma- 


our needs, 


rubber 


ate supplementary 
terial. 





It is estimated that five trillion tons of salt lie 
under the surface of Kansas. 


$2 BACK-GEARED LATHE 











Wm. E. Henderson, of 
Canada, built this compact and rugged metal 
turning lathe for $2.00. Back-geared, it has a 


Carievale, Sask., 


swing of 42”, and is 6” between centers. Mr. 
Henderson tells us that it takes a cut which is 
better than average for a lathe of this size. 
Ordinary lathe cutter bits are used. A $3.00 
Workbench award and a Certificate of Merit 
go to Mr. Henderson. 
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Be An ARTIST! 


Trained Artists Are Capable 
of Earning 
$30-$50-$75 A WEEK 
Learn At Home In Your Spare 
Time for A Fascinating Hobby 


and Profitable Postwar Career! 
It’s pleasant and interesting to study Art the 
W.S.A. Wa COMMERCIAL ART, DE- 
SIGNING and CARTOONING—all in ONE 
complete course No previous Art experience 
necessary we teach you step by step—hun- 
dreds have profited by our practical method 
since 1914 TWO ART OUTFITS FUR- 
NISHED Write for information in 
colorful, FREE BOOK, ‘‘Art for Pleasure 
& Profit’’—tells all about our course, 
e, what our graduates say—and com- 

opportunities for you in 
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You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautical Engi- 
neering will prepare you quicker for a job 
with good pay and a future. Easy to 
understand. No experience necessary. 


4- tuabl 
FREE Seuskntied cntulen, 
RYAN AERONAUTICAL INSTITUTE 
439 Lindbergh Field, San Diego, California 


STUDY ENGI NEERING tone 


With A Chartered Educational Institution 


Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting, 
Architectural, Steam, Aeronautical. Radio, Structural, Mining, In- 
dustrial, Highway, Petroleum, Marine, Chemical. 

Courses in ARTS AND SCIENCES: Philosophy; Education; Letters; 
Public’ Health; Medical Jurisprudence ; Psychology; Sociology; 
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and Commerce; Accounting Mathematic Statistics A 

Mc Kinley- Roosevelt Incorporated. 4610- Dc. Sheridan Road Saienes 
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Popular Patents 





Cast-On Rotating Band 


ANNULAR 

SPACE 
TO POUR 
MELTED COPPER 


METAL 
MOLD 











A military invention that appears to be of some 
importance is a new method for applying the 
copper rotating bands to artillery shells, on which 
Roy T. Hurley of Dobbs Ferry, N.Y., received 
patent 2,310,915. 

In present practice, rotating bands are made big 
enough to slip over the base of the shell, and are 
then squeezed into the groove cut to receive them 
by a hydraulic or other press under very hich 
pressure. This tends to distort the metal, and may 
cause failures in action. 

In Mr. Hurley’s method, the base of the shell is 
placed in a metal mold that holds it firmly. An 
annular space in the mold permits melted copper 
to be poured in, thus casting the rotating band 
right on the shell itself. 

Rights in the patent have been 
Bendix Aviation Corporation. 


assigned to the 


Transparent Disks for Electric Organs 


To replace the wavy-edged steel disks used as 
one-producers in present-day electric organs and 
similar instruments, F. J. Darke, Jr., of Moores- 
own, N. J., has invented a transparent disk, of 
ass or other suitable material, on which the 
me-waves are printed by photographic means. 
tercepting a beam of light in the reproducing 
echanism, they function very much after the 
shion of sound tracks on motion picture films, 
sing fluctuations in an electric current which 
turn actuates the actual sound-producing 
pans. 

SRights in Mr. Darke’s patent have been assigned 
the Radio Corporation of America. 
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Popular Patents 





Quick Patch for Movie Films 


Anyone who has ever sat in a darkened subur- 
ban movie house, with small boys whistling and 
stamping while a frantic operator sweated over a 
broken film, cutting, scraping, applying “stickum” 
and waiting for it to harden before he could start 
the show again, will appreciate the very simple 
idea which won patent 2,318,287 for A. F. Brolin 
of Baltimore. Mr. Brolin simply matches the 
severed ends, sticks over the break a strip of trans- 
parent cellulose adhesive (apparently similar to 
Scotch tape), punches the necessary sprocket 


holes, and proceeds to re-thread the projector. It 


can all be done in a fraction of the time required 
by the old way, the inventor says. 


Adapted for 


fighting ships, 


especial use by lookouts on our 
a new and improved visor has 
been patented. The novel visor permits a person 
to remain on duty in an area or location where 
his face would be normally exposed to strong 
winds and where his duties require that his 
vision be unimpaired. The device fits snugly 
against the face and projects sufficiently to guard 
against wind pressures. A transparent material, 
such as Lucite plastic, permits wide angle vision. 
In addition to use aboard ships, the inventor 
points out that drivers of motorcycles and fire 
trucks can use the visor with beneficial results 
The inventor is Gilbert S. Macvaugh of the United 
States Navy. Free use of the invention’ to the 
government has been granted. (No. 2,282,324.) 
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Please Mention 





DRAFTSMEN 
, NEEDED 






Industry is clamoring for 
more draftsmen for the 
job can’t start until plans are 
drown, Buildings, airplanes, machines, 
guns, tan bridges, all start on the draft- 
ing board, so it’s no wonher that every good draftsman 
has a fine job. Yes, more draftsmen are needed NOW. The 
pay is good and the opportunities for advancement great. 


Learn at Home in Spare Time 


Begin now to turn spare hours into money, Be a draftsman, 
the connecting link between a mechanic and an engineer. 
Enjoy the wonderful opportunities for promotion that exist 
now. No experience or artistic talent isnmeeded. You don't 
have to leave your prese nt jc job w rhile learning. Use spare time. 


American School, Dept. DDé28. Drexel Ave. at 58th St., Chicago 37, Il. 


Gentlemen: Send me FREE information covering special 
training in subjects checked below. No obligation on my part. 















O Drafting and Design OC Electrical Engineering 
m for Men and Women C) Diesel Engineering 
CJ Cost Accounting CL! Hieh School Course 

for Manufacturing (' Plasties 
© Architecture and Building ( Mechanical Enagineering 
C) Automotive Engineering CO Aviation adio 
C) Business Mana~emce™t © Shipbuilding 














Good Jobs in Aircraft 
Radio, Broadcast Stud- 
ios, Talking Pictures, 
Police & Marine Radio, 
Television, etc. 


“Learn- by-Doing” on REAL RADIO 
EQUIPMENT in the COYNE SHOPS 


Get ready great Victory future in Radio Oper- 
a y. ning at Coyne prepares tor Govt 

easily. Fascinating, well-paid 
ations, Movie stu 







idios, etc. 
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ru FINANCE YOUR TRAINING! 
Start n I ition aft plan 
t hely ed thousands i ntti £ part- 
time work while at ¢ elpt ng expenses, 


too. Real Renployane nt Service when trained. 


LEARN RADIO and ELSCTROMES 

tional new field of Industri: elec- 
‘ «qu ‘pment ae , for ir 
h rency 





tre 










world of opp unities awaits y 

FREE BOOK! Mail cou , get facts now. Big 
Radio Future for trained men, 

whether you're 16 or up to 50 years old. Send today 

Sseaesseaseseseen 








8 H.C. LEWIS, Pres., RADIO DIV_."COYNE ELEC. SCHOOL 5 
4 500 S. Paulina St., Dept. 63-1H, Chicago, llinois b 
g . Send FREE BOOK, “Your Future in Radio”, and g 
g details of easy *Pay-After-Graduation” plan. a 
t ' 
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20¢ a Ward 


PROFITABLE SIDELINES 





HOBBIES’ e 


QC] ihe f 


SPECIAL BARGAIN BUYS 


To get your share of the business from our NOVEMBER ISSUE, your ad with remittance must be in 
our office SEPTEMBER THE SECOND. Mail to MECHANIX ILLUSTRATED, 1501 Broadway, New York, 18 





ADVERTISING SERVICE & AGENCIES 


SALESMEN WANTED 


BUSINESS OPPORTUNITIES 





ADVERTISE 24 WORDS, 149 New 
$6.50. Lists Free Advertising 


4515 -B Cottage Grove, Chicago 








AGENTS WANTED 





BARGAINS—SAVE_ up 

Hose, Lingerie, 
Razor Blades, Food 
Specialties, 
ties, Cosmetics, 
Perfume, Soaps, et 
Reliable 
», ¢ AKO 


Jobbers, 





AT LAST! Something new and sensatio 


















1 ir 
Christmas Cards. Amazir Oilett Cards 
Like costly oil pals tings. Never before offers 
Gets orders fast. Beautiful 50 f $1 Cards, 
name in sonnel 10 other rtments sig 
profits B nus, Sampl 1. Puro 
Co., 3043 socust, Dep . M 
CHRISTMAS C ARDS Earn $2 an hour. Take 
j ri ! } Exq 
‘ id 
l 1 ¢ ler 
Ils Req sa 3 
today. Sunshine Art, Dept. D, 1 I -” 
New York City 
SILVER PLATING and 7 st liq 
Apply ith lott ( 1 s " 
Polishes M 
jewelry t ' > 
trim, et $1.00 Posty 
Nusilver 









































TAKE ORDERS or new sensational Pl c 
Lifetime Reproduct f phot or 
negative. Ama ee be -. 4 
opportunity. Pa or full t 3 
quickly. Quake 7 Pt to Co., 9 alr 
Philadelphia, Penna 
EXCELLENT SIDELINE for Printing Sales- 
men. Decalcomania Nan Pr ’ l 
quar tie 80. r Ini- 
tials on At obi Samp Ralco’’, 
183 Washington, (18), M 
BIG BARGAINS for Big I M i 
pants 25c, suits $1 0 ; 
12%c. Over 100 sensat I . 
ence unnecessary. | W Cata 
Superior, 1 IC Jefferson. ¢ 
AGENTS—COIN Money—It’s Ne T Hot 
Evervo wants f 1 of 
loved « ( = i 
1 r. collect ( Box 1 Cc, Ups 
Dart p 
_—~ K APTER-WAR Tay: offs Start own bu si- 
tection of 1:7 Tested Plans” free. Elite Co. 
214-G Grand St., New York 
WHERE TO Buy At Whole ‘ 
cles. Free Directory nd ot r ible in- 
r Maywood-MM, Publishers, 113 
uy, New York 
ANDY HAIR Trimmer. Sells like wild. 
" ou mb Saves b cr bi 
sent on trial. Kr » 127, Akron, 








SELL AMAZING chemical that iner $ 
gasoline mileage B pro Barkley, 
3 6 Aret Philadelp 4 , a 

PL AYING Cc — game. 250% profit. Sample 


gam tox £842, Denver 1. ¢ 





MILITARY INSIGNIA 





EMBROIDERED EMBLEMS for 


men; senc Oc for sample wort 
price list; 10¢ for Insignia Guide 
guild, 35B West $2nd Street, New York. 








W ANT T 





LE ASANT Out joor Work in a 














Good protits sellir overt 
200 ed Rawl 
ne tter than most occupat 
Hi ess 5 4 or 
I'r t on perier 
r ‘ te Writ 
toda fu ir ‘ ° 
Dept. I-14 MOM, Fr 
ADVERTISING BOOK ma America’s 
! ifacturer of uf label b 
ma s. Fa gl Lar pr 
g kit. Sample mat s. Co » ¢ 
it > 17 color mt at 9 
ea ‘ m in advance. Superior Mat 
( ipany, 7530 wood, Dept. F-9, Ch 












AUTHORS’ SERVICE 





NEW WRITERS Wante 


pape rs, 





1 to re-write ide 


magazines, books, Spler 











AVIATION 





BUILD 
Ruge 


BLUEP! 
mR 








AS ND fly your own full-sized G 
to b j 
re¢ 
r a 

y B 

“ Put 
"RINTS ee ee 
Wir rve reul 
ann Books, ‘ees 1153 MIL. Mil 





lider 








AND fy your own motoreycle 























BUILD powered 
monoplane, home. Easy. ¢ ip. Tested p 
guaranteed, $1.00. Aecrote Dearbor Mich 
BARGAINS 
ke cl DIFFI RENT—one full e 
gh quality ple concentrate perfume 
Sou l r. B 1 in 
a fancy : 
25 ympa 30x 
. B 0 
ANY BOOK (Ne w, Used, Out-of-Print, Rare) 
) i'l . . P ° 
Fr > B Ca ) Old Pr Book 
< Arcadia ¢ rt.P : MI 
“YOUR INITIALS Free’ on 190 Photo 
s ps $ ’ z ». Victory Service, 
MI Emma Penna 
WANTED TO BUY 
FLASHRTULRS WANTED—Will pay 25¢ 
each and stage for No iE & ae. Se 0, 
Ifa, 21 Ar 4) tity. ¢ KR. T k, 282 
I \ Buffalo, N. Y 

















ENGRAVED AMERIC AN Powder 
' rably s i. Herman 

H to Ww \ 

MURCU ae (QU ite KSIL VER). We pay $1.50 
per pour Metal Co., Blooming- 

t I 

AC SORDION—ANY condition, Give descrip- 
tion, pr » haton, 600 Blue Island, 

Chicago. 
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PLASTEX INDUSTRY needs manufacturers 
on small seale and for big productior 
Ities in Plastex and 
easily mad 
We ar 
with Ma 






Good ind "Nowe 


tatior 























led € ustex I 
1085 Washington Ave., 
Sil are it no 
a natural. Every t sife 

eeded in ¢ r € 
Pin a dol 1 or 
and) «addr Ss ty 
Four other f ilas 
plea Chemical En- 
Bala-t vyd, 
nect » a bate 
' ne Almost as simple 
Your epport mity to make ood 
ng autoparts, bathroom fixtures, 
irror yet fre proof and ir- 
t put you in a paying busir of 
nmetal Co., Ave 4., Decatur, IL 
MECHANI( ALLY gree Mer Own 
rg al jliance Repair shop 
trated ¢ tse show ou how. 
eration, Motor Ref How 
all phase overed. Free 


Christy Supply, Dept. 231, 2835 


























MAIL ORDER Busine r ows you 
how to make money, spar or ulltime, 
Teaches profe m t q - 
not v-« leta 
Nelson 4 Dept. 
‘ 
show you how to make the football 
protitab Only requiremer are 
ir e t ' r s 
rest port in 
Ch St ve=- 
EASY WAY To Paint Sigr I Letter 
Patterns. Avoid sloppy work and i i 
time. No experience needed for exper work. 
Write for lescriptive folder J Rahn, 
N1330 Central Av cl gO. 
OPERATE YOU R own Refrigeration R r 
Sho all capital required Common 
! f Opport ty for 
old Ar t i701 
WwW 
MAI t le 
$1 ). Thoma I H 213 
sidell Til 
ATTENTION—MONEY-MAKING H 
t Instructive and | ational I ture, 
1 sample of trer sp t-1 r lve. 
‘ 1< r a 1 7 Brock M 
$ ” AND MORI po f ) 
i tment t home Ngo 
letails, ir le Refund fir jer. 
Ervin Myer Manitowoc, Wi 
CAPITAL SEEKERS—Interested in raising 
$25,000 or more for a legit te pr t 
hould write to Amster Leo 1, Fox Theater 
Il . Detroit » Mich 
“HOw TO. Make Simple Mold i Plaster 
Plaques Profit ir ! novel ! 
B let, 25e. Plastercraft } isrd St. 
Cleveland, Ohio, 
QUICKES CHE APE 31, Shortest Way To 
Learn the Mailorder Santen 1.500 
Folio, 25c. Hoffmann, 2740 Coy, Cincinnati, 
19, Ohio 





“VARIOUS OPPORTUNITY Catalog.” Op- 

portunities galore, Nationally advertised. 
Copy 10c. Post Office Box 17 Diego, 
Calif 
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ALL MECHANIX ILLUSTRATED CLASSIFIED ADS 
ARE GUARANTEED 
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START OWN Business—bome, office; booklet "Sh | “l T 
we lag hn ye ety ag tg ouldered” Telephone 
« 214-G Grand Street, New York ms 
NOLD- MAKING. PLASTER Casting. Money- Leaves Hands Free 
k Home Busine Literature free. 
K Park 1 
SELL BY Mail. Si capi 
e Free. Wi 20: 
1 ‘ a Penna, _ 
‘ NTS ro u I t Good | 
Home | ess. M. Maywood, 1133 | 
I \ = 
MAIL AND distribute « lerful | 
ty. Mi Manuf rs, Con- | 
1% : 
\KE MONEY ‘ spare time by 
Write Gora Publishers, Box B23, 
T R. I % 
Ww R TYPEWRITER M School, 
- fhe jestu rey ihe 
( “ 
I N BIG Money Silve Mirrors. Easy Telephone “cramps” caused by an 
E.R 0 Fexas, _ extended conversation over the phone 
5 r LOCAL or! r Write are eliminated by means of a handy 
' Ww. ' holder now on the market. Fastening 
USINESS SERVICE to all cradle telephones and left in 
T j place at all times, the holder rests 
lack lightly on the shoulder, keeping both 
4 RR I = ! Ind the transmitter and recciver in a natural 
ORK M Mont position for conversation. Both hands 
\ I 4. M t ere thus made free for taking notes, 
v x. ¥ a checking records, or lighting cigarettes. 
i SENTATION IN W D. « 
2 , St 
e FORMULAS & PLANS 
AUTHENTIC FORMULARY rt il- 
CARTOONING SIGNPAINTING, te 16.000 Mencsmekine  fecmulat, 
AWING AIDS r pe i ti 1 tut $1.75 poste 
{ TONING, DRAWING P - 1 COD Foreign $2.10.) ¢ g 
\ n Adar & ( tnut H M 
v s s " PLASTICS—MADE at home t equip- 
ct LING s ment, Ie pound, Perfect i 
. I s—formula and instruct Fred 
M ! er, Northt nt P.O., Ontar Canada, 
tEAL MANU! URING f ts 
CHEMICALS & SUPPLIES oa elgg Bags — 
j = Bi y < ( ‘ y 
1 . for | PORMULAS—LATEST, 1 A ~ Lite 
H. W ( erature f D.- Le L ¢g Build- 
‘ \ ‘ a nie er S 
- TORY SUPPLIES - FORMULAS Ald IK ss 
s s Suy MONEY MAKING 1 Post- 
‘ 1 ~ ‘ I ! s 1 I Mo 
EDUCATIONAL & INSTRUCTION FOR THE HOME 
Gut tsED a 1 SAVE FRUITS t ly 
< ‘ i t LN 
§ l 7 I N 
\ ‘ South W ( 1, Melt 1 t - 
] ] r 
» LANORATORY I he $ Oo ’ 
; \ . \ oO r « c 1 
4 K. I > Ww. W - 
I A, , ; 
. HELP WANTED— -D—MALE OR FEMALE 
A I K I CALL ON 1 rm ‘onal Personal 
i . = ‘ ( 0 for $ Per 
t | ( 21 seat , . ¢ , @10 
\ ! . | A rt t r t , : ° 
< fi ‘ I | Ss es v l 
‘ Fift Ave D> t /.-s N ‘ 
¢ } - 
, Oo MONEYMAKING at i bge tb 
col ESPON I i ‘ ! AR ‘ ES TRA Me > . | 
1 I s R Ww ie wel 4 
1 i ; oan 
w. 3 \ M W 
= \1 HIGH & . i LAR I j 
: \ Capital | ( G ! - 
I om S M Stre I \ 
nm TTD : ‘ will ot A G é 
nents | " int, M oO oO Hur 
I Los A STRENGTH ALONI t | 
™ [2 wag em ' t If It’s Wealth | 
ni STTPY Course, D rT y D Only $1 1 ( 0.D 
I e. I of | T I s f ior Educational 
T 1 Dept. C, Homer, N. ¥ 
STAMMERING 00 SELLING IDEAS hook of ey mak- 
5 rmt and ess secrets 
BF YOURSELF. Stop Stammer Complet A real » man or woman, Only 25¢, 
ructions $1.¢ Joan All eoville, I aid ph Royer, 15-B, How S8St., | 
Sas} ‘ ada \ 
SDOPTEMBER, 1943 When Answering Ad semcuts, £ 


Please Mention MECHANIX ILLUSTRATED 


START A home business in 
Make extra money. 
Literatures stamp 
Box 364, Alhambra, 
BUILD BANK 
backbone 
marvelous ideas. 
Matawan, N. J 
GROW DWARF ‘ED trees few inches high. 
Grow them for yourself or sell. Instructions 


spare time. 
Experience not essential. 
Gofflot Mailing Service, 
Cali 

account, new courage end 
future success. Postal brings 
Shore Sales, 115-A Atlantic, 






















ase _ Charles McGuire, Box 628-¥, Seattle, 
“MONE EY MAKING Secrets Exposed.” Ged 
onderful Book, only 25 cents. J. 
Gr ne, 55 Dodd St., East Orange, N J. 
AMAZINGLY r SUCCESSFUL Mailorder 
Plan, peat Free. 25c folio—lic. Carb 
Nelson, Be 7-MI, Hicksville 
WOULD | You wially independent? 
é yosteard fo literature. 
Ge ne 916-M Kelly A Yo 
MAKE MONEY home by No big 
invest nt or experience necessar Jamos, 
Box 1 Long Beach, Calif. 
PROFITABLE SPARETIME m 
oppo! nvestigate. Val-U, Bor 
°30-MI Calif. 






CO-PUBLISHING P AYS _M 
D. Lenox Public 
1 N 

















laws 

EARN MONEY evenings, ¢ 
ca g comic Ca ns for 

Service Ary e, Wi 

RECEIVE BIG Mail and Progres sive Mail 
Magazine, 3 months 25c. Mail-Bag, 7520-M 

ce ell, ¢ cag 

5 MOST READ Mailorder Magazines 20c. 
Armand Cartier, 695P Nor Pittsfield, 

M 

PAYING MAIL Busine Start on ‘shoes 


General Publi ations, Ossining, 











x. ¥ 

500% —700 ) OPPORTUNITIES ETC. First 
book 50c, others 10c. 19 Wall St., Phoenix, 

Ariz 

2 CENTS WILL start you in b 
E I i J ton Pk., Be 

52 PAGE MAIL Sel Magazine, Ten Cents. 
I H Roseville, Tl 





PROFITABLE OCCUPATIONS 
REFRIGERATION 4 
! Also after t 








lo ork. ¥ 
Free booklet 

West 9? Los A 
LOCKSMITHING COURSE—Practical it 

pe ‘ ines” toa soon. Suet 
Fit ke , k make r 
k Sati Re for ¥ 
I l N ( » ~ 1 Wa 
] 7 ( 





$5000 FROM HALF Acre! G 
tT pe teen Bagge Me - 





Particula eA sted Gr 


St. N rt, M 








$10.00 WEEKLY, MADE growing mushrooms, 









I D I Patent 331583, 
F Spawn. North American, 169M Yong 
~ atin tagger 
FREE DETAILS Hom n i- 

ness. Bon -A. M a 
RARB ITS FOR 10 

Bunnyla Y 
RADIO SUPPLIES & INSTRUCTION 





PREPARE YOURSELF now for 
o position after the 


a well pav- 


, 
ve ir FCC col 








man who ha 
easily rea 
Moderate tuitio 
American Radio Institu 
» New York, N. ¥ 
PLANS 18 
r rd 300 miles) 
—25c. Laboratories, 
Calif 
RADIO SERVICING 
iit explanations 
P ublic ations, 328 


to : “the 








Crys 
with 


1406-K, 


tal Sets (sw 
Radiobuilder 
77th, Oakland, 








hints; diagrams, cir- 
Booklet, 10c, Supreme 
South Jefferson, Chicago. 


29 








CRYSTAL 
Hewlett, 


RADIO 
29 East 39th St., 


Experimenters. 


Write 
New York. 





TREASURE FINDER 








T-SCOVPE META ocator Fully 
teed and unsurpassed in efficiency. Time 
Payment plan, trade-in and accessories. Free 
Literature, Fisher Research Laboratory, Palo 
Alto, Calif. 
va ee MULTIGRAPHING, 
EOGRAPHING. ETC. 





yusi~ 
State- 
$1 95. 
xe workmanship. Free 
910 Portland 


‘ ,, ~ J=' 1000 embossec 
ness cards $1 30, 1000 noteheads, 
Ments, billheads, blotter business cards, 
1000 envelopes $2.25. Fir 
Samples. Speedy Printing Co., 
&t.. Pittsburgh, Penna 
MILITARY STATIONERY — Box 

engraved Stationery. Blue or 
Printed with name, rank, insignia 
prepaid. G. H. Wainwright & Son, 
NX. ¥ 


R 





Beautiful 
Gold _ink. 
$1.15 
Dolgeville, 





5000 ELEGANT COLORED Envelope Slips, 

















$3.75. 5000 6x9 Attractive Circulars, $8.75, 
All Printing low prices. Samples Goodprint, 
Harrisonburg. Va 
TYPEWRITER RIBBONS, Carbon paper, 
Stationery. Price list 6¢ . Miller, 
$315 Walnut, West Dearborn, Mich. 
RAPHING: PRICELISTS, Formu- 
tters. Prices and work that please. 





712 Stanton, Detroit 

1000 6x9 CIRCULARS FOR $1.00 
Cartier, 695 North. Pittsfield, M 
PRINTING OUTFITS & SUPPLIES 

Supplies Senc 


for comple 


te 
Inc., W-57, 





Armand 











, 
stamp for details 

MNiustrated supply book. Kelsey, 

Meriden, Conr 

INEXPENSIVE HOME-MADE 
Press. Details Free 
il'e. La 





Printing 
Novelty Shop, Downs- 





RUBBER STAMPS & MARKING DEVICES 
3 LINE STAMP ~~ Cushioned, indexed Soc. 

Signatures $1.50. Printrite, Wauwatesa, 
Wis. 

ONE LINE lic, two lines 25c, three lines 
S5e. Excello Sales Co., Shreveport. La. 
RUBBER STAMPS. Three Lines 50c. Eco- 

Suppliers, Box 758, Bridgeport. Conn. 














HOBBIES & COLLECTIONS 
2D 






MATCH book covers. 100 a 












$1 00. 35 Roval Flash covers $1.00 , 
lst. "Charles Edelman, 1311M East 84, Cleve- 
land, Ohio. 

LIST YOUR pan ae a with interest- 
ing hobby mail—l0c. Christiansen, 1918 

North Francisco, _ Chicago(47), Ti. 

INDIAN RELI Old glass, Dolls, Coins, 
Books, Catalogue 5c. Vernon Lemley, 








Osborne, Kan 
BEAUTIFUL STONES removed from rings, 
etc. 100 assorted $2.00, Lowe's, Box 311, 


6t. Louis, Mo. 





INDIAN CURIOS, RELICS, 
Ae FIREARMS 






As —A natura 
cut from the “Fishhook Cactus. Sen 
Desert Products Co., 1256 Marr St., 














ex 
RARE COINS 
WE BUY Indian Cents, Lincoin Cents. Old 
Rore coins wanted. Highest prices paid 
Bend Ife today for new 1943 price Catalogue 
of all U.S. Coins. American Rare Coin Co., 
Dept. 2, Transportation Bldg.. Chic ago. 
COMMEMORATIVE $%—CL EVEL AND, 
Long-Island, Elgin York Kentucky 
Texas, $1 50. ea. Large Tilust a Cc atalogue 
10c. Norman Shultz, Salt Lake, Utah 





FREE! FOREIGN Coin, banknote and Coin 

Collectors Illustrated Catalog to approval 
service applicants. Send 3c postage. Tatham 
Coinco.. Springfield-9, Mass 


a a COMMEMORATIVE Stamp 
from Australia: Indo-China ‘‘Bomber”’ 
and new Cuba “V-for-Victory” stamps; 
scarce $1.00 Abyssinia; also packet fine stamps 
from Far East war zones. Total catalogue 
price over $1.25. Everything only 5c to serious 
approval applicants! Methuen Stamp Service, 

Dept. 21B, Lawrence, Mass. 

FREE! LEEWARD Is., Cayman Is., Turks & 
Caicos plus 60 different mint Geo. VI Coro- 

nation poster stamps, to approval service ap- 

plicants sending 3c postage. Tatham Stampco., 

Springfield-1)-9, Mass. 





























FREE YOUR choice of any 10 stamps from 
our first U. S. Approval selection. Tllus- 
trated list included. Cosmopolitan Stamp 
Company, pent. 9-X, 1457 Broadway, N.Y.C. 
19TH CENTURY Commems, Civil War 
Retenues, a petites . $5 & $10 Stamps Free 
to U. S. Approval applicants. Metropolitan 
St s, 198-H, Broadway, New York. 
NEWFOUNDLAND 20 DIFFERENT to ap- 
proval applicants sending 10c defense 
stamp. Neumann & Co., a W. Finger 


Place, Milwaukee, 14, » Wi 





PHILA TOPIC MONTHL YX a orty pages 
—profusely illustrated—Including Stamp 


Encyclopedia, Empire Stamp Company, Dept. 
MM, Toronto, Canada. 


" —— 





give you the 
opportunity to 
| examine various 
| assortments of 
stamps before buying. 
This is a special Cour- 
tesy Service extended 
by Stamp Dealers. Cooper- 
ate with them by looking over 
Approval Stamps as soon as you 
receive them. Then send payment 
for the stamps you keep; and return 
those you don’t want. 



































BEGINNERS —ADVANCED profit-sharing 








plan, well worth investigating. Postal 
brings details. Daniels, Box 33, Roseville, 
Newark, J 
FREE! COMPLETE “Un States’’ stamp 
catalog, 1,000 illustrations! Send 3c for 
postage. Harris & Co., 22 Transit Building, 


Boston, Mass. 
FIFTY BRITISH colonies and twenty U. S 





















commemoratives for 3c postage to approval 
applicants. Pan-Am Stamp Co., Box 1168, 
Miami, Fla 
UNITED STATES Com 25 each 
40 varieties 1000 5s 2 amous 
Americans complete T3c. lerlage, “Norwood, 
Ohio, 
UNITED STATES approvals, complete cover- 


attractive prices. Seminole 
Stamps, Box 436, Coconut Grove, Fla 
5 OLD U. 8S. Postal Cards, one is 
1875, only 10c to new approval 
King Stamps, New Britain, Conn 
105 VARIETIES. DANZIG, 
5e approvals. Rex 


age, fine quality, 





sued in 
applicants. 











Paraguay ° 
Stamp Company, 39 














Blackstone, Bangor, Me 

STAMPS, SUPERB selection sent on ap- 
proval, attractive pr Fred Herzberg, 

168 Oak, Elmburst, Ill 

FREE! STAMPS, Sincere approval buyers. 
Pride’s Stamp Service, 1838 E. 7th St., 


Long Beach 4, 
20 SOUTH 


Calif. 
AMERICA, lc 





with approvals. 





Super Stamp Shop, 6 South Madison, 
Greencastle, Ind 
PHILIPPINES, 20 DIFFERENT, 20c. No 
Approvals. Mayfield, Route Three, Chatta- 
nooga-9, Tenn 





50 different. 3c with 
Box 1381, Dept. i, 


A $2.000 STAMP plus 
approvals. Knopp, 
Bristol, Conn 





STAMP COLLECTING 


POSITIVELY GREATEST Free Offer— 

Latest Scott's International $4.00 Stamp 
Album—covering entire World, contains 
36.000 illustrated, descriptive spaces; Scott's 
1943 Standard $4.00 Catalogues ‘‘Philately’s 
Encyclopedia’’—absolutely Free to applicants 
for Foreign Approvals becoming customers. 
Bergain Stamp Service, Palm Springs, Calif. 








60 DIFFERENT U.S., including Commemo- 





ratives, Airmail, 10c. Seidenberg, Casso- 
polis, Mich. 
UNITED STATES Approvals upon request 
Dan Hayden, 1007 N. Evans St., Bloom- 


ington, Ill 


COMPLETE 
tennial 10c. 


Penr 





USED set Washington Bicen- 
Herman Kleinman, Jenkintown, 





NTED 100 BEGINNERS to buy from our 
argain Approvals. Free to new steady 
oval applicants New Czechoslovakian U.S. 
stamp first day cover. Write stating age _ 
how many stamps in your collection 

Mote, 6107 Orchard Ave., Richmond, Matt. 














300. STAMPS—l0e TO approval applic ints. 
‘air Stamp Company, Box 780, Bristow, 

Okla 

1000 —— UNITED States and Foreign— 
30c! “‘Sound,’’ 2744-F South Millard, Chi- 

cago. 





50 DIFFERENT FOREIGN 10c_ approvals 
ma William Dusten, 83 Cedar, Fitchburg, 
Sass. 





V-MAIL NEWSPAPER, unique. Remit 30c. 
__Stanard, Box 306-M, Chattanooga, Tenn, 


1000 HINGES, SMALL album, 200 different 








ALL 























__ Stamps 20c. Wright, Dover, Mass. oe 
OLD COMMEMORATIVE cover 10c. Empire — 

__Stamp Co., Corona, N. Mex. " —y 

may ‘49 

LOW PRICED Approvals. C. Levesque, 158 § y{cmori: 
Blake St., Lewiston, Me. through 

Quick Re 

seovew nae COURSES— Studios, I 

ETIC EQUIPMENT EARN 2 

SUTTER SY defense and Li wrt 

attack system. Sensational new home study Mox 5151) 

course now ready! Learn to lick brutes twice — 

your size with only your bare hands. Free 

rtails. Nels: 50., 321 S fabash, Dept. - 

ge ¥, — Co., 321 South Wabash, Dept SONOWT 

one al 

STREAMLINED SYSTEM—rugeed strength Phonograp 


—quick easy results. 
244 Riverdale, 


$2 Course. J. Burke, 
Toronto, Ontario. 














LEARN BOXING, Wrestling, Jiu-Jitsu, 
Complete Illustrated Course $1. Joseph 

Drver, 23 8 _ Halsted, _Chicago. 

SUPER SYSTEM Of Natural Physical Train- 
ing. Free booklet. Harry Good, 3261-X 

Watson Rd., St. Louis, Mo. 

BE STRONG, muscular, full of pep. Amazing 


new body-building course. 
Systems, Waterville, Me 


CHALK TALKS 


Write Olympic 
































SONGWR 
ate Exal 
ary. Rich 








TRICK CHALK Stunts. Catalog 10c. Car- aaNat 
toonist John Balda, Oshkosh, Wis stra . 
DETECTIVES aS. 208 1 
DETECTIVES —SECRET Investigations— WORDS 
Easy Method By Former Government Detec- 0 ng 
tive. Finger-prints, Secret Code Booklet, No AN 
Free. Write—International Detective Train- SONGWI 
ing, Box 756-M Journal Sq. Station, Jersey writing 
City 6, N. J Moines, | 
DETECTIVES—WORK Home—tTravel. Ex- Goop } 
perience unnecessary. Detective Particulars Regina 
free. Write, George Wagner, J-125 West 86th, i 119 
New ¥ SONGWI 
DETECTIVE TRAINING Phillips Secret let, ple 
Service, 1917-G, North Kenneth, Chicago, rew or’ 
Tl WANTEI 
GAMES—ENTERTAINMENT —* 
Play CBR KERS the scientific way. Copy —_— ——— 
our mee zine, 20¢ truction book 2c, as hel 
Catalog free. Wood's cker Player, Desk ; 
A, Gary, Ind BOO! 
HYPNOTISM 
HYPNOTISM. COMPLETE 20 Method 
Course 25c. Western Institute Hypnotism, 
)-1313, Palatine, 1 





MAGIC TRICKS. JOKERS, PUZZLES 
CLOUDS OF smoke. Magician reaches in the 

air, smoke rises each time he taps his 
fingers 50-100 times and spin a %” 
ribbon 3- ong, convert same into clouds 
of snow. Still do more amazing mystifying 
tricks from a single dab of absolutely harm- 
less undetectable mystic paste, can be used 
as a pr actic al joke, fits into many perform- 
ances. It's amazing, new and unustal me 
magic de aler or send SOc for 35 performan 
tube. 3, $1. M. C. Regan paberaterien, 
Califon, N. J. 


AMAZE—MYSTIFY — Entertain Become 




































Magician. Give shows. Earn Money. Send 
for free Catalogue, Lists, Tricks, Novelties, 
Books. Dean Smith, Box 3¢16-MI, Monroe, 
La 
a HUMOROUS Alaska license to hunt 
t Sen 50c. A remarkable novelty. 
Ala ke Sportsman, Ketchikan, Alaska. 
WE hws PPLY every noted magician, Large 
Professional catalog 25c. Holden, 222 West 
42ni St., New York 
Bane AINS: MAGIC Tricks, Jokers, Novel- 
Pricelist, stamp. Charles Inskeep, 
Newb whurgh, Ind 
SIXTEEN WORLD'S best card tricks and RECEM 
Sterling Magic, 315 John R., selecti 
De troit, M obligati 
aE Re pees rk 
LEARN VE NTRIL OQUISM, 3c stamp brings 
particula Smith, Dept. 211, 801 Bigelow, 
m m 
LEARN VEN TRIL OQUISM. 3¢ tmp brings 
part lars. Maher, 1709 Casgrain, Detroit 


(9) 





MUSIC—INSTRUMENTS & INSTRUCTION 





ACCORDIONS, BUY—sell—repair all makes 
new and used. 60% discount. Metro, 42 
North Albany, Chicago. 
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SHOP THESE COLUMNS WITH CONFIDENCE 
ALL MECHANIX ILLUSTRATED CLASSIFIED ADS ARE GUARANTEED 





PIANISTS—FREE booklet shows how you 

may greatly improve Technic, Accuracy, 
Memorizing, Sightreading and Playing 
through Mental- Muscular co-ordination. 
Quick Results. No obligation. Broadwell 
Studios, Dept. 1031, Covina, Calif, 


LE \RN AT AT Home! Piano—Hawalian Guitar 














—Spanish Guitar. Course $1.00. Ellis-Rand, 
T SISIM, Chicago, 
SONGWRITERS 
SONGWRITERS! SEND your poems for our 
offer and ‘Free Rhyming Dictionary.”’ 
PI nograph Records made. Vanderbilt Music 
Studios, Box 112, Dept, 14, Coney Island, 





SONGW RITERS—SEND Poem for Immeii- 
1 Examination and Free Rhyming Diction- 
ary. Richard Brothers, 66 Woods Building, 














‘ 0. 
SONG POEMS Wanted: Write for Free In- 
tive Booklet, Outlining Opportunities, 

Tr Music Corporation, Dept. 19, Salem, 

I 

Po! MS (SONGS), music arranged, recorded, 
I g. Pay-go plan. Free diagnosis. Tune 

DP G.P.O., Box 551-MI, New York 1. 

SONGW RITERS. WRITE for free booklet, 
Profit Sharing Plan. Allied Music, Dept. 


Ohio. 


7 y write rs! Amazing, con- 
Hibbeler, C32, 2157 


45, 204 East Fourt Cincinnati, 
W ORDS OR mek 

ing proposition, 
No Avers, Chicago, 


SONGWRITERS 








OUTSTANDING song 





riting service, Barnhart, 1320 48th, Des 

M s, Iowa 
GOOD MUSIC composed to good words, 
R ginald Belcher, Chatham, N. J, Estab- 
NGW RITERS—WRITE E today, Free book- 


; . pl an. Song 

New York. 
WwW NTED: - ORIGINAL song poems. Five 
ar Music Masters, 629 Beacon Building, 


Service, 331-A West 46th, 








\G GW RITERS—FREE Book, Send Poems. 
Ind 


ty. Dept. 24, Salem, 








BOOKS, PERIODICALS, PICTURES, 
POSTCARDS 





BU “ee ss — - Vor ATION AL — Diversion 
















A tisi ) 

H € Insurance, 

Mail Order, Medical 

Patents, Photography 

Radio, Refrigera on, 

s of other fields 

( ercial Engraving 

North Ritter, 

CHI PHYSICIANS’ _ Secrets This 
book, 5 es, fare illustrations, un- 

DP hed tru ecret healing ant, peculiar 





h, 
Write Garding 














custom, $1.00, Box 6227, 

Metropolitan Station, Los Ang ele s, Calif. 

B LES, POPULAR afl it ~ Westeraft. 

ges (8% "x ty 3 type. lav- 

i i il strated, slide case. refundable. 

s a Petrelis, Route 2, Box 73, Tulare, 

( f 

W 

if s 

( 

EX‘ ‘T SPARETIME profits taking 
riptions—2500 magazines Complete 

st ng supplies Free! Pines, 144-34 70th 

Avenue, Flushing, N. Y. 

BOOKS. 1 (OUT-OF-PRINT, new, used) 


ly supplied Many 35c¢ 





bargains. 
& ues. ?. Jamkowski, 18870 Marx Ave., 
etroit, Mic 

















SCENIC POSTCARDS 
last. Dan Hoggan, Lorenzo, 


2-for-5e while 
Idaho. 


they 





— & PHOTO SUPPLIES 






ges y ° 
For copying, f~ close-up shots, magnity- 
ing, experimental optics, portraits of babies, 
pets, making telephoto lens, Kodachrome and 
Stereoscopic viewers, ground glass and en- 


larging focusing aids, dummy camera, power- 
ful telescopes, photo cells, rifle scopes and 
many other uses. Set #£401-B “Our Adver- 


tising Special’’ 15 Lenses for $1.60, Set 
#4105-B “The Gadgeteer’s Delight’ 35 
Lenses for $5.00, Set 3#£410-B ‘‘The Experi- 
menter’s Dream’’ 70 Lenses for $10.00. All 
sets postpaid with big ten-page booklet of 
plans and directions. Satis’action Guaranteed. 
Edmund Salvage Company, 41 W. Clinton 
Ave., P. O. Audubon, N. J, 
FOR VERY little money, you can build an 
ultra modern Photo Enlarger that handles 
any size film from 33 mm. to 9x12 em. Any 
hobbyist with average skill can make it. Com- 
plete instructions, diagrams and plans—only 
25c. No Canadian orders accepted. Specify 
Booklet 3. ‘“‘How-To-Build-It’* Editor, Fawcett 
Publications, Inc., Fawcett Bldg., Greenwich, 
Conn 





AUTO SUPPLIES & EQUIPMENT 


WHIRLGAS SUPERCHARGERS, 33, in- 
crease mileage 20%; power 10%. Refund 
guarantee, University test. Any car; give 
make, year. Wrench installs 15 minutes. John 
Hanley, Manufacturer, 5719 Loraine, Detroit, 
Mich 
SP ECIALI 15 PICKED formulas $1.00. Re- 
claim used oil. Carbon remover. Retread 
your tires. Puncture-proof your tires. Auto- 
top dressing. Mechanic’s hand soap. Increase 
gasoline mileage. Renew car batteries. Igni- 
tion super-charger. Antifreeze. Iron-cement. 
Plastic-wood. Iceless-ice. Illuminous-paint 
Invisible-ink, Monroe-Methods, Box 4766, 
San Francisco, Calif, 











DIESEL CONVERSIONS for Auto, Tractor, 
and Marine Engines. Cheap installation. 
Wonderful performance. Proven factory 


ee Different and better, Costs nothing to 
investigate. Write for free cireular No. 5A 
Harring ton Company, 201-204 Manchester 
ing, Portland, Ore. 











c RATE YOUR car on wood or coal gas, 
extensively used in PeneDe, complete de- 
tailed instructions $1.00 Frank _ Harris, 


Barracks S-4, Naval Construction Training 
Center, Davisville, R. I. 





MAKE 





MONEY in photography. Learn 
quickly at home. Easy plan, Previous ex- 
Perience unnecessary. Common school educa- 


tion suffic . Booklet and 
free. American School of Photography, 
Michigan, Dept. 2046, Chicago. 
COLOR— 





requirements 


1315 








3 easy to color | phot ographs with 
oils, For pleasure or profit 
full instructions Price $1.00. 
» 4 Cherry St., Quir cy. Ma 3 
CONVERT THAT old era or lens into 

cash = pay highest prices for your us i 

juipme Bleitz Camera Com 53% 38 
ii llywe —~¥ Bivd., Hollywood, C 


HOME MOVIES 


ESCAPADE AT Dawn, &8mm., 50 ft., $200. 
limm., 100 ft., $4.00. Glamour lists, 
samples, dime. Jenkins, 392, Elmira, N. Y 


ov Lancome ss 8MM-16MM films. Lists 3c. 


Demsey, 1613 Stewart, Youngstown, Ohio. 


MOTION PICTURES & SOUND 
EQUIPMENT 























AUTOMOBILE FUEL without 
Guaranteed formula; send $1 today. 

Research, Box 131, Orange, N. J. 

1943 IGNITION SUPERCHARGER $3.50 
Fast Starting, Mileage, Pep. EG Sales 

Mfg. Co., 60 John st., N. ¥ 

GASLESS GAS! E asily, 


gasoline 
United 















Quickly Com- 














Pp d. Formula, 25c. Dueffy, E.19, Cov- 
ing Ky 
GASOLINE SUBSTITUTE 4c per gallon. 
Details 10c. R. Plumb, Herkimer, N. Y 
MOTORCYCLES. BICYCLES, 
MOTOR SCOOTERS 
MOTORCYCLE MANUAL—I192 page Ameri- 
can ‘‘Questions-Answers’’ complete servic- 


Indians, Hendersons, 


ing information Harleys, 
j models 


Servicycles, Villiers, including war 


$1.10 *‘Motoreyclist’s Workshop $1.50 
**Mode ern Motorcycle Mechanics and Speed 
435 pages care American, English 





drawings, specifica- 
s 7. S. Army Jeep, German war motor- 
eyeles $3.00. All pentpats Clymer, 307-A 
West Pico, Los Angeles S 15 Ca 


$2.50, with 











HOW I added sound to my &mm projector. 
Information will be given for $1.00. D. 

Sarcone, 3239 Fenton Avenue, Bronx, N. Y¥. 

LEARN MOVIE Projection, 
Free catalog. Give age The -atre 

315 Washington, Elmira, N 

FREE, 1943 MOVIE Catalog. ~_ Film 
10c. Goodwill Company, Jackson, Tenn 


PHOTO FINISHING 





Management. 
Institute, 














”_ AUTIFUL 4x6 PICTU RES 3%e ea., from 
116-120 negatis 3 2 from all other 
sizes. All work pron A Overnight service 


Roll p > 8 pictures 30x 
pictures 45¢. Roll 16 pictures 60 
ments on double 
3c. 8x10 — 50c 


ture 75¢ 


Roll 12 
Enlarge- 
weight portrait paper 5x7 — 
Copies made from any pic- 
Pacific Photo Service, Box 666, San 
Calif 








EVERY PICTURE an enlargement! 8 spar- 

Kling deckle-edge Enlargements and roll 
developed 25c coin; 116 s or smaller; en- 
large reprints 3c. Enlarge Photo, Box 791C, 
Boston, Mass 








FREE YOUR favorite star’s autographed 

photo with trial eight exposure roll de- 
veloped, including 16 prints—25c. Hollytints, 
M-1350, Hollywood, Calif. 





16 BEAUTIFUL OVERSIZE _ deckledged 














“Bicycle 
G. Klauser, 


BOYS: REPAIR your own b 
Repair Manual’’ 65c. R. 
Shelbyville, Tl 
100 MILES GALLON! Motor-scooters, 
evcles, 1izzer bicycle engines, 
_ mobiles, gasoline engines. No priority 
recessary ‘ull information, prices, illus- 
trated catalog one dime. Clymer, 307-A West 
ri Calif 


os Angeles 15, 





motor- 
midget 











SHOP > HERE with confidence. All 
1akers & moneysavers ads are guaranteed 

* ‘the publishers of Mechanix Illustrated. 
PLANS, DRAWINGS, specifications, in- 
structions for building attractive motor- 
postpaid Scooter 


scooter lete, $2.00 
Clymer, 307-A West Pico, Los 
Calif 


money- 




















T motor-scooter tires. 
No priority Al 1 sizes. Informa- 
tion catal 10¢ 307-A West Pico, 





Los Angeles 15, ¢ 
ELECTRICAL SUPPLIES & EQUIPMENT 
ELECTRIC PENCIL: Writes—Engraves all 
Metals. $1.00 postpaid, Beyer Mfg., 4515-G 
Cottage Grove, Chic 
MACHINERY, TOOLS & SUPPLIES 
NEW CALIPER, direct reading. speeds up 
defense work, cheap. Free Illustrated circu 
lar. Factory, 811-F East 3ist, Kansas City, 
Mo 






































RECEIVE $3.00 BEST-SELLER, monthly are se ir 
lection, books for 75c on approval without hg gg ey st order CONCRETE BUILDING block machines and 
obligation. Kassin, 396B Broadway, New | —— —— — a molds, Easy payments. Catalog Free. Con- 
York “YOUR INITIALS Free’ on 100 Photo | crete Machine Co., 5127 South Compton Ave., 
ago Stamps $1.50, 50-$1.00. Victory Service, | St. Louis, Mo 
ae ye “ae os 08? > Bnd MI-PF3,_ Emmaus, Penna. GRIND DRILLS like factory: attachment for 
gion free. Jenkins, 392B, Elmira, N. Y. REPRINTS 16 FOR  25c - an ia nee 
_ Eshlemans Studios, Box 33 iF, Perth Am- | — 

REBINDING: WE bind magazines, old | poy N J 4 

books, Bibles, hymnals. Heckman Bindery, Re WELDING—PLATING—GOLDERING 
Dept. H, North Manchester, Ind AUTOMOPILES—MIDGET CARS ARC WELDING rod coating formula. Coat 

° eames - “ _ different size wire. Easy. Material cheap, 
BIGGER PAYING jobs. Fascinating home RENEW CAR batteries inexpensively. In- | bought anywhere. No priorities. Guaranteed 
,, study technical books show how, Metro, structions $1.00. Popular Service, Racine, ; formula and instructions, two dollars. B. 
711-M, So. Dearborn, Chicago. Wis | Wayland, Manton, Calif. 
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NEW MODEL el ctrie welder 110 volt TELESCOPS Tet & scone, Lens a= TPAIRY ¢ 
fe » wil i ll t > 4 4 directions, 00, uaranteed, aus, 02, t , M 
BC-DC: “ "< Air-Cooled Pipe Lancaster, Ohio * mn helt fal ir 


full directior 





























































































flame and li 5-month s§ 
Sunes, rods. mesh; el) : hia ENGINEERING mn 
Naty Marvel E) : ERSAL &S€ " _ A 
195-AX Center St scales, spacings instantly available. Price EE 
FORMULAS: W 50c. C. King, E. Kingston, N. H “HOW TX 
allies ak couhen HOME CRAFTSMEN ts frees 8 
Wilson 341A * LAWN FURNITURE Set, 6 pieces, consist= School of 
.E | ing of Settee, Chairs, and Tables. Inex- H v 
WELI pensi vely made from unrationed material. —— 
disct tetail value, $40. Complete simple plans, all RE, 
tions < : enly 25e postpaid. Wayne Engineering, Box _—__— 
Co., ¢ : _ 45. Greenville, Ohio. 10 ACRE: 
FOR INVENTORS 45 os CATALOG: TOOLS, Decal Transfers. Pat- Reng rb 
_- - Beton terns Novelty Furniture, Lawn Ornaments, J Bl 
= Silhouettes, Letters & Numerals. Other Lines. : “ 
INVENTORS—P ATE NT a The newly developed pipe shown above 5 articles finely illustrated. Write Wo-Met MINNES! 
": Fin ‘ is designed on the principle used in Shop. Ashburn, Ga eae a 
Ir i making airplane engine cylinders and REFRIGERATION & AIR CONDITIONING re. Fre 
_ceeee the barrels of rapid-firing weapons | Feet hEFRIGERATORS Complete ford. Hol 
rofit mak fron ” : nee thet the greater the exposed surface, Manual, $1.00. Supreme Publications, 328 om ane 
profit & ng f om bis inew the better cooling is obtained. It is | south Jefferson, Chicago. FOR CH 
Soom ag Reg ' ceed Patent A said not only to give a cooler smoke, the bea 
Albee Building, Washington, but to be unusually light in weight. HUNTERS—TRAPPERS esti 
de FOR 0) HOURS of ple est- —— 
— - ment ld give you g . tion 
INVENTORS: NE Ww military ar mn ercial PATENT ATTORNEYS than Fur-Fish-Game magazine will this ee a 
inventions urgently needed oe INVENTORS TEARN now—without obliga- | Winter. It has the country’s foremost writers ; 
turers. Write for part y “mer and sell pe r inver cien. nd sportsmen giving you fascinating s = y 
stitute, Dept B, Washingt ecord of Invention’ form— and informative. articles r 1 ( 
INVENTORS! DON'T n Guide,” m- me hunting, fis stews 1 
Pitt For Inventor about r rig Mae) By, — 





a sp i y 

the realities of war F 1T- Fi s 

on newsstands or $1 50 for 12 freon Ph 
Try our ‘‘get- * offer whic 
0 xt , 






A. O'Brien & Har 
Adams Building, Wash- 


















INVENTORS! PATENTED or 










































































































































































e I ote your i on Bnet om GUIDEBOOK” containing 5c). 1 
phries.. 812 Otis Bldg Phila., Penna 96 mechar al movements and ad ss af ~ 
CO nuf pater invent s. ur-F 
Connell - P« r I . & 1 
M Re t Attorney, 154 
— Stree : SPORTING GOODS, FISHING TACKLE, 
entior = GUNS 
} NVENTORS: SEND for free copy 72- 
ae ag ogg gt HR | SWAP GUNS and Ammunition with Tler 
I 4 ° = Prompt or € —or get Cast We pay ' 
i. Cu en, ¢ L. F.R vept. 34 hington, Cc Less, because 
INVEN NTORS—GOOD news awaits you. Write biggest trader a 
P.o. I ‘ f PATENTS of new - 
NTENTOR:: — EsIG manufac | finest. Al 
INVENTIONS FOR SALE gig: ag mg eg Bo 
MEDI CINE _ DROFTER formed in bottle or pr you have a er 
€ te of 3 Saxton, 7 Wash- | pate tented, ‘rite ! 
Suate Re ‘ 0 | ite can Inver Oe te . 
INVENTIONS WANTED | PR MOTED ; cash. Sy 
Caer: ht - a » | Ti oO atente or for shotg £ 
NE V PROD rl is: A _~ 4 ny e Adal Fis Company, plain or ribbed ‘Money 
ton } _ . a i f re and | 82 Enright. St. Louis, M Back Gu urs’ fuir 
n ng. F ed Bargain Catalog” 
meant Lo I RF cette SU gary Ha PATENTS FOR SALE sande a aaa ane beaten 
ng outright or en reyalty #2 | WANTED SOVELTY Com manuf nded with first order) to cover 
- ° "Write brief - Pisce’ meant | ture f -s t 7 elt 1 s Klein’s rtir G 
of : f a i send | f ty basis or buy outright. Browne, 4715 Pres., Ww Hal 
cor t mit full Ds M : ‘ o, Til ‘ 
t f f r > O. | Post- Rh . Ey eo — — 
Sor Ne. 67 =. oe | oe ed ag | ago Miter A GUNSMITHING READILY learned at home. 
; i — estigate lastic compounds ater Resco rte Blagg : 
VT =] rm ] rs uniformly, continuously asanen . > — 2 
INVENTORS pr 1 | a a . firearms. } ‘log 22 firear nd - 
Fadhones ‘ ; Frank Mine. Mich mithing te T. G. Samworth, Plant- 
If ( I fA ARCHERY ersvil S 
nve ‘ Vv T) — = = =) — - nat Gene 
sremters. 5 - : AMERICA'S FASTEST growing sport. Send “TARGET” AND “Defense” _ Handarms, 
] NTEES! FI Booklet, **Sellit for « e s g targets, & Rifles. Sales List 10c. (Dept. 
I t Patent | Complet t to $1 Ace Archery Co., 1 Rudols Atchison. Kan. 
New York. 3149 Shenandoah, St. Louis, Mo SEND 19 FOR list 100 used Guns, Fray- 
postwar possi- | BOWS—ARROWS: Const ~Tnstruct ‘s, Willmar, M 
z Te atal Archery, 617 South 
; —e FIELDGLASSES. TELESCOPES, 
be ——- ~ MICROSCOPES 
D. F 7 Be iT IPMENT: I 
i 1¥e 2209-C East 45th, Chie | LENSES—MAKE own telescopes, micro- 
{ cag t Set #401-B, 1 es « 3 
—— slightly chipped Idea | 
or unpat- BOATS. OUTBOARD MOTORS All for $1.60, Postpaid, See other ad r 
11 Pile nt, Chi- ENTOY ALL the thrills of fishing and sailing Cameras and » Supplies’. Ed : 
n r own beautiful 18-ft. Cabin Auxiliary Salvage Co., P.O. Audubon, N. J 
Sloot Easy to build if you foll ¥ instructions. a 
MODEL RAILROADING ( plet r ‘ i tr ns, POWERFUL TELESCOPE lens kit—cons Orc 
MFG O” scale freight f encer rs new ri 2 B let my “Write to liar es focus objective OX i 
and used tinplate equipment stamp for | How-To-] aweett a> fe ronomical eyepieces. While they } most 
Jists. Garside’s, Mansfic Pe ‘ tior Ir ; $1.95 stpaid. With 50X terrestrial eve : 
+ a $2.95. Pfleegor Optical Co., MI 9, Sunbury De 4 
MODEL RAILROAD SUPPLIES FULL S1zI — a ! ward 
EATEWAY MONTES lete Line In- $3.75 up. Pl 8 feet. Hlus- | MICROSCOPES! RESEARCH —Industrial— ear 
tive Cata logs, o gauge 104 Pages 25¢. t “Bull 1 - Amateur—Aces nu e- of Ne 
nO 1s Pages 1 é 2 Erie, Mil- to I iB vel t | pair— lr n i x tional whicl 
Waukee. Wis Blueprint Ce , i, | Micr scOe "Exchange, ‘119 Chambers St.. New aus 
MODELS & MODEL SUPPLIES 0 _ | York turne 
— PUSHER Plane t ; far OUTBOARD MOTORS ~ use nd m It | wie ROSC OPES. sc TEITIFIC inser‘ 
© conventional gas me usher bargains. list free se ve money. Equipme , . 
propeller and motor fror r ( Crandall-Hicks Co, 953 ommonwealth, | paired. ¢ tal g eees ‘Klein, main 
landings. Terrific climbing t Ye Fost M Avenue, New York 
have to be an expert to make it. For complete 1LD-IT- YOURSELF occu} 
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To facilitate opening a paper drinking cup with- 

out blowing or using the fingers in an attempt to 
open the cup, Erlin Clement has provided finger 
tabs on the outer faces of a pleated paper cup. 
The tabs normally lie flat against the sides of the 
cup. These tabs can be readily opened so that 
finger grips are formed to pull the cup sides apart. 
(No. 2,286,465.) 


Ordinary bi-focal spectacles, while valuable for 


most purposes, have the serious disadvantages of 
beir 


g deceptive when the eyes are di~ected down- 


New Kind of Chemical Smoke 


ward. To overcome this difficulty, Joseph Ruchser 


of New York City has designed a pair of spectacles 


Another chemical patent, No. 2,311,635, covers 


which may be easily and rapidly inverted, that is, a new kind of chemical smoke, developed by 


turned upside down, in a manner to bring 


s the H. E. Britt of Los Angeles. It is formed by the 


inserts from the upper to the lower part of the combination of cyclohexylamine with acetic acid 
main lenses, or opposite the position normally or a similar volatile acid. It makes dense clouds 
occupied. The spectacle bows, or ear hooks, are of fine white particles, excellent for military pur- 
capable of being rotatably adjusted relative to the | poses—also for making the billowing clouds some- 
hinged side bows. (No. 2,285,615.) 
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WIN 
THE WAR 
HOME 


BY W. H. FAWCETT, JR. 


PRESIDENT OF MECHANIX ILLUSTRATED 


[VE got some hot information for you— it’s 

about next winter’s supply of coal and oil 
for heating that house of yours. Now, wait a 
minute. Don’t get sore at me. I know that unless 
you’re in Alaska, you’re in the throes of Dog 
Days. You’ve just come home from work, wilted 
like a wet rag; or you’ve just come in from the 
garden to drop into a chair on the front porch 
and fan yourself with the afternoon newspaper. 
Well, take it easy, brother. Winter’s got to come, 
and now is the time to prepare for it. Get that 
oil tank filled now. The same goes for the coal 
bin. If it’s delivered now, then the dealer will 
have space for winter storage. It alse will help 
to ease the transportation problem later on. Also 
don’t delay insulating your house, or checking 
your oil burner or coal furnace. Contractors and 
heating men aren’t as busy now as they will be 
in the fall. It’s better to warn you too early, than 
too late. 


— * — 


Health is one of the major factors in home de- 
fense. Civilians must keep in mind that there 
are fewer doctors and nurses now to attend to 
their demands. Everyone should obey the simple 
rules of healthful living. Watch your diet. Get 
sufficient sleep. Get plenty of fresh air and exer- 
cise. And above all, from day to day, guard 
against infection and accidents. 

— 

Necessity mothers invention, and if fishermen 
this summer are fashioning fishhooks from 
pins, then hunters should not gripe over lack of 
ammunition. A news item from Salt Lake City, 
which I read recently, told of a strange request 
received by the state's purchasing agent. It was 
for a melting pot for bullets. He thought it was 
a gag until the Utah Highway Patrol repeated 
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the request. The patrolmen plan to pour thei 
own—for target practice ammunition. 
com fp am 

Juvenile delinquency always is a wartime 
problem. Mothers go into war work and fre- 
quently, as a result, children are saddled with too 
much household responsibility, such as shopping 
and care of younger children. They become re- 
bellious and seek excitement. Some good advice 
along this line comes to me from Mark A. Mc- 
Closkey, director of the government’s Division 
of Recreation. He says: 

“Recreation is not a cure-all but it takes its 
place along with good family life, homes, schools 
and churches as a retarding factor in delinquency. 
What we are likely to do is wring our hands and 
weep. What we are called upon to do is fasten 
our minds upon inventive ways of meeting the 
problem. You can’t offset the hep-cats with basket 
weaving and pottery making. Young people are 
going to dance wildly in the roadhouses when 
they are not given the chance to dance decently 
in the school houses. The Navy is big. The Army 
is big. Production is big. We all want to be tied 
up with something big. The young people need 
to be drawn in on big community affairs.” 


—_— 


Don’t go “visiting” on your telephone as you 
did in the old days. Don’t make out-of-town 
calls except in an emergency. War is crowding 
telephone lines more than ever, especially to 
larger cities. To keep lines clear for war calls, 
make only essential calls. When you have to 
eall, plan in advance what to say, so you can 
be brief. Don’t forget—War calls come first. 


—_— 


Here’s some good advice from the Office of War 
Information. When you write to the boys in the 
service, write them cheerful news. That's what 
they like to read. A special survey was made 
among the armed forces in this country and over- 
seas and the OWI says: 

“Write about him and you. Recall the people 
he knew and the things he did. Tie in the things 
of today with the past in which he had a part. 
When you start to write him, forget that you have 
any troubles. Tell him about the good things 
that happen. Cheer him about the present and 
the future. Write often. Don’t wait for his reply 
before writing. 

“The kind of letters he wants are the cheerful, 
newsy ones from his relatives and friends.” 


lu. Wt Faertt fp 
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IE first 


you're scared out of your skin 
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hest. And when a bomb goes 


it's exploding in your hip 


may not b 


e very close to 


yelock one morning. my 


(Red) Donovan. 


g some tea when someone 
ylanes.” I went for a fox- 
van and Courtney jumped 


We were bivouacked 


euns 


itla, waiting to 


move oul 


up to Faid Pass in support 


ee Stukas and two ME 109s, 
They had 


yvuntains, flying low out of 


p of us already 


we could neither hear no1 

were practically overhead 
n was only 3.000 yards away 
my foxhole. I saw the planes 
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time you’re under diving Stukas 


nose is pointed righ 
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The driver of an Ameri- 
can combat half-track, 
wounded in Tunisia, tells 
his story of armored war. 


You get ove) 


ne of that eventually, but every time you see a Stuka peel- 


1 
t square at the 


circle before peeling off for their dives. The 
Stukas as they hurtled 
nerves and the 


piercing shrill of the 
downward twanged at my 
ming shells they let loose threatened to 

A shell thumped the ground 
75 yards away and a loud boom resounded 


screa 


snap them apart. 


in my head, which became a bell with a heavy 
fist banging wildly inside. I thought at that 
moment that the bomb had popped off right 
in my hip pocket and the sweat broke out in 
the end 


large beads as I waited tensely for 


I sweated out a lifetime, but 
more bombs broke through my agitation and 
I settled relief My 
number had not come up 

That 
but not my 
up stakes for Faid Pass 


into the foxhole with 


was my first experience with Stukas, 
last. Next morning we pulled 


Our battalion com- 


the sound of 
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prised one medium tank. a light tank. a num- 
ber of peeps. and 56 half-tracks. eighteen of 


which were mounted with 105s. The road 
was hard-surfaced in some places. with a 
swamp bordering it 

I] was driving the command car near the 


About an hour after we 
ME 109s came over the 
were over us almost be- 
ff the road. They came 
600 feet with the high- 


head of the column 
got five 
mountain and 


under way 


again 


fore we could scatte 
in low, diving from 


pitched wail of a thousand musical saws. The 
Courtney. whi 
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right For Courtney's 


shape as bombs 


wasnt quite 


took every 
one of which seemed headed for mv foxhole 


There was no 


One dropped close 


mistaking their shrieking mes- 


sage scoring a near hit 


on a half-track and blowing a boy from Texas 
into a verhead. He was dead 


winging arc 


Continued 


We Battled Nazi 


The dreaded Nazi “Tiger” tank, the M-VI, of the 
type which shot Davis’s half-track out from under 
him, tearing off his leg, is shown in photo above. 


before his body hit the ground Concussior 
probably 


They strafed us then and we « 
foxholes as the bullets pitted the ground. F 


hours they bombed and strafed us in int: 
relays till back tow 
But toward we headed oncs 


mittent we turned 


Sbeitla 


evening 


} 
eached 


more for the Pass ur jumping- 
point. and dug in for position. We were 

ing for the French engineers to remove tt 
land mines which the Germans had sowed 


the approaches 

That night. after scooping 
sat around talking. We 
the battle would be like. In every mind was 
the question: What strength did the German 


have to oppose us? A fellow 


} 


nut foxholes. we 
all wondered what 





said 


two days and we'll have the town. Just wait 
till our bombers come ove 
Our bombers never came 
3ut at daybreak the Stukas 
and ME 109s put in anothet 
Tanks appearance They ame 
the north. circled the 
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then attacked an area 
Someone said, “We'll get it 
I scooped more sand out of my fox- 


town of Faid and 
on our flank. 
next.” 
hole. 

We camouflaged our vehicles with desert 
cactus and moved up to firing positions. At 
2,000 yards our 105s began shellings the town 
and the mountainsides facing the Pass. Soon 
we saw clouds of dust pushing out of the Pass 
and we knew that German and Italian tanks 
were coming out to meet us in battle. We could 
see them bobbing along in the distance, but 
in the great flurries of dust which they threw 
up there was no telling their number. We 
had heard about the 88s which the German 
Mark IVs mounted and we weren't sure how 
we would stand up to them. We were a little 
apprehensive. but we turned our anti-tank 
guns on them 

Before long I heard the clanking of heavy 
chains and the chug-chug of motors behind 
us, and I knew our tanks were coming up. At 
first they were hidden by the cactus so that 
only their turrets showed, but soon they came 
close and began to pass us. 
to see those tanks. 


It made me happy 
As they passed men called 
out and waved to us from the turrets. 


“We're 
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going up after them,” they shouted. “Keep 
us covered.” 
There were seventeen medium tanks 


abreast, about 100 yards apart. They skittered 
along like very fat men running, bouncing 


.and bobbing and weaving a little, throwing 


up great clouds of dust before and behind 
Sometimes the dust was so thick you couldn't 
see them in it. 

After they had gone forward some dis- 
tance in advance of us, they started firing and 
we could see the shells bursting near the 
enemy tanks. Clouds of smoke were added 
to the dust on the German side, and clods of 
dirt were scattered by the bursting shells 
Our 105s furnished support for the tanks. 

By this time our infantry was coming along 
behind the tanks, and those lads were feeling 
pretty rugged. They laughed and shouted as 
they passed, and we called back to them 
“Hope the Germans put up a good fight.” one 
of them remarked gaily. “The Italians won't 
fight. They come out and give up.” 

One of the infantrymen was riding a burro 
I don’t know where he got that animal, but 
the boys were buying all sorts of things. 
and that was probably his prize possession. 


There was one [Continued on page 150] 











by F. Emerson Andrews 
HERDSMAN. wishing to make sure he 

“ had all his ttle each night. had them 
driven past him. As each galloped by he 
counted it on his fingers. and when he had 
used up all his fingers he dropped a pebbl 
(Note that the Latin word 


for pebble. calculus, is the origin of our word 


on a cleared spot 


“caleulate.”) Finally. the pile of pebbles 


represented the numbe1 f “full hands 
(tens) of cattle he 


compare this pil 


ossessed Late he eo 
pebble for pebble. wit! 
new countings. and see whether he still had 
the same number of cattle 
Such counting by tens began long before 


the dawn of written history. The herdsmar 


who first hit upon it must have been enor 
mously pi sud of himself. and ndeed his 


invention, basing a number system upon the 
purely physiological convenience of fingers 
and thumbs, has been blindly followed to this 
day 

But is counting by tens a good system? Let's 
look at the record! 

Very early. the Chaldeans found counting 
by tens did not fit the four directions. and 
astronomical measurement. So they hit upor 


as their counting 





five dozens. or sixty 
Our circular measurement still follows then 
with sixty seconds to the minute. sixty 
minutes to the degree. and 360 degrees (six 
sixties) to the full circle 

We divided time chiefly by dozens. witl 


twelve me nths ti the veal wo sets of twe 


té 





ADVENTURE 
IN COUNTING 














Our decimal system origi 
nated in primitive times 
when men could coun 
only on their ten fingers 


Auth T T News Noiim} eTS 
hours to the day five dozen minutes to the 
This was fortunate. Cor 


sider the trouble in a modern war plant work 


hour. and so on 


ing three eight-hour shifts if the dav had beer 
divided into 20 hours, a logical division und 
Each shift would 


have to work S1X and two thirds nours, anc 


our present number system 


to figure their wage at 97 cents ner hour wou 
drive ever a corn 
Twelve is of course the only low numbe 
which divides evenly into halves. third 
quarters. and sixths 

Measurement is another of the impo 


uses of mathematics 


Here again we took ad 


vantage of the splendid divisibility of twe 
Our vard is divisible in even inches into t 
three. four. six. nine. twelve. eighteen 
thirty-six parts. Imagine the treuble to tl 
merchant and the shopper if the vard |} 
been made 35 inches. more legical in ot 


finger-based number syst it could then b 


divided in even inches only into fifths 


sevenths, and thirty-fifths 

Counting by tens broke down once agai 
when it came to packaging. Ten objects ca: 
be packed in only two ways. neither very ecn- 
elve objects may be arranged 
even rows in twice as many ways. and the 


" 7 
al Wavs are in fact the oniyv ways 
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tall enient for most size f objects. This 
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BY DOZENS 














So we might go on. Our weights 
ind measures divide rather gen- 
rally into rultiples of two o1 
velve, ignoring almost entirely 


he system of tens. Printing type 
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s measured twelve points to the 
ca, six picas to the (approxi- 
nate) inch 
But this is enough to show that our sys- 
m of abstract measure—counting by tens 
s poorly suited to most of our concrete 
neasuring systems distance. time. the circle 
ntent, weight ,and the like. The difficulties 
working with two such systems whose cogs 
ash more often than they mesh have been 


Dvious to many men Two wavs exist to 


rrect this difficulty 
The first way is to decimalize as many 
our measures as possible, and this way 


we have been trying for some time. We 


have decimalized our coinage, though the 


British have not. Our scientists use the 
French metric system for linear measure. 
volume, and weight. But for reasons we 
have already examined, the most ardent 
metric proponents have not been able to 
ropose a satisfactory metric circle or 
decimal division of the day. Besides, our 
resent units of measure. weight, and 
lume are in many cases better suited to 


he everyday purposes of trade and wil 


Ducdecimal multiplication table, right, looks 
strange at first. is actually simpler than ten-table. 
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Clocks and compasses split more easily into twelfths than tenths. 


not soon be surrendered by the practical 
tradesman. for they are based on geometrical 
sy other laws (as in the packaging advantages 
of 12) which are unchangeable, and which the 
metric system does not and cannot meet 
One other sclution is possible. It is so 
simple few people have ever thought about it 
We probably shall not adopt it because we are 
a custom-bound race. and one of our oldest 
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saat ——~]_~=Xby tens. This is not true 
Hl Julius Caesar counted by 
i tens, and never found it eas) 

to multiply CCCLXV by IX 
il f) and discover how many days 

there are in nine ordinary 
9 10 vears. The truly great mathe- 
matical invention of all time 
Upon | this 
symbol for nothing rests the 
whole of mathematical 
science. Without it. no num 
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The Maya numbers were based on 5 and 20, with 





two 5’s, large numbers by multiples of 20. But the Mayas had no zero. 


customs is the one begun by that ancient 
herdsman counting his cattle on his fingers 
We have had counting by tens only too 
literally ‘“‘on our hands” for so many millenia 
that we shall find it hard even to think of 
counting on any other basis 

But the solution to practically all of ow 


number problems consists in counting by 
dozens. This is not a new idea. Nearly all 


of us have heard at some time a suggestion 
that we could count by dozens. Philosophers 
and mathematicians who have at all examined 
the idea are practically unanimous in agreeing 
it would be an improvement. but they have 
not managed to tell us, in terms we could 
understand. how to do it. 

This. however, is an invitation to you téa 
real adventure in counting. I shall try to 
show you a way to test for yourself this 
simple change which would make all arith- 
metic easier. from figuring the grocery bill 
to calculating the distances of the stars. Ou) 
equipment need be no more than a knowledge 
of how to add. subtract. multiply. and divide 
ind a willingness to cast tradition to the winds 
ind adventure on a new trail 

It has been generally supposed by the lay- 
man that the truly marvelous tricks of modern 
arithmetic —multiplication of large numbers 
handling fractions as whole numbers after a 
legerdemain of 


decimal point. and the 


logarithms--are a happy function of counting 


Egyptian hieroglyph numbers, above, had no simple symboi 
for 5, used for 10, a symbol probably intended to represent a hand. 
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ber system was possible with 

out the introduction of eve 

new and more 

symbols for large quantities 

Without it, all our present 

9 10 mathematical short-cuts of 
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° multiplication, division, deci- 


numerous 





ne 
SS) 


* ee 
° ee = iin Zz> mals, logarithms. could not 
- ~—__—_ —— ° 7 
1x20 2x20 12X%2 have come. The zero, and not 


counting by tens, made “place 
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value’ possible, and it is ever 





more useful in dozenal count 
ing than in the ten system 
To count by dozens we need 


10 indicated by 


to make only two small inventions. singl 
numerals to represent the present 10 and 11 
For ten we shall use the familiar Roman X 
and call it dec, after the Latin decem and t 
echo decade, decalogue. and our other ten- 
words. For eleven we shall use a script & 
and call it el, the first part of eleven. Afte 
el comes the quantity we now know as twelve 
but which in counting by dozens will be ex 
pressed as 10; we shall call it do. the first part 
of dozen. to remind ourselves of its real mear 


ing. Se we coun 
1 2 3 4 5 6 i 8 9 
One two three four five six seren ernght nine 


X ¢€ 10 
dec el do 


From this time forward in this article num- 
bers in italics are to be understood as dozena 
numbers. The whole key to counting by 
dozens is in understanding what these num- 
Read and re-read the next ex- 


ample until it has become entirely clean 


bers mean 


Example: The ordinary number 34 means 
three tens and four units: the dozenal num- 
ber 34 means three dozens and four units 
Similarly. the dozenal number 121 means 
one gross. two dozen, and one, which is 

the quantity we express in ten-counting 


as 169 [Continued on page 152] 
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KILLER 


ey a common mold sin 
lar to that which forms on 
ead or meat, comes the newest 
edical magic. This type of mold 
called penicillin notatum by 
ientists. A closeup of a pen- 
llin cell is shown at right 
Scientists make a_= solution of 
iineral salts and sugar and place 
bottles. The mold grows on 
(below) As it grows. it 
tes a fluid. This fluid is 
tered off (below ) It is more 
werful and far less toxic than 
fa drugs in killing germs and 
ting infections. Though very 
tle penicillin is yet available. its 
se is expected to grow rapidly. 
al of this nation’s largest- 
le drug manufacturers are now 
ng on getting it into quantity 
luction for possible use by the 
Army and Navy 
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Twelfth in the MI Series 


YOUR NEW JOB 





“A WORLD YOU NEVER KNEW” by Donald G. Cooley 


> femal is going to happen to your job 
after the war? 

Plenty! 

Will men mustered out ot military service 
find jobs waiting when they come home‘ 

Yes. But, in many cases, not the same 
They won't want them. They 


have learned new skills 


jobs they left 


In choosing a career, will your son o1 
daughter, or you yourself, find that old rules 


no longer apply: that new hazards, new 
opportunities, new advantages and disadvan- 
tages affect one’s choice of occupation? 

Unquestionably! 

Perhaps you are now a traveling salesman 
What will happen to your kind of job when 
all customers, thanks to air transport, are 
When 


style parades, living catalogues, new products, 


practically next door to the factory? 


heavy machinery in operation, can be demon- 
strated by television that clinches the selling 
job? When colors can be matched by tele- 
phone and designs sent by facsimile? 

Suppose you are a contractor or building 
With prefabricated “package” 
houses preparing to capture the small homes 
field, with highway and bridge construc- 
tion dwindling as transport takes to the air, 


trades worke 


your job possibilities will surely be modified 

Maybe you plan to be a teacher. You 
competition will be stiff: a famous scientist 
in a Schenectady laboratory can instruct a 
hundred or a thousand high school classes 


Too, your prospective 
customers will be fewer. for the U. S. is be- 
coming a nation of fewer young people, more 
older folk 

All of this, to be sure, is taking a long-term 


Via lifesize television 


view of the future. Changes will not come 
overnight. But they are coming more swiftly 
than ever before. The smart boys—including 
those who are learning new skills in the Army 
and Navy and Air Forces—are planning now 
how to fit their lives into the shape of things 
to come. 

Hundreds of factors are determining what 
tomorrow's jobs will be like. Reconstruction 
of a bomb-wrecked world will require mil- 
lions of able hands for perhaps a decade. That 
is a short period in terms of a working life 

Other more 
“jobs for 


permanent factors indicate 
everybody.” Increasing control by 
government, the promise of a “guaranteed 
life.” cradle-to-the-grave security, legislated 
social benefits. Thousands of administrative 


jobs to enforce regulations; public building 
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to “make work 


Industry en- 


ouraged to a “service. not profit” program ol 
Keeping employes al work since heavy 
axation of profits will make it just as cheap 
» do so. Industry itself, with the keenest 
inds in the country to draw upon, battling 
r the American way of free enterprise by 
ncreasing production, employment, purchas- 
g powell 
This much is certain: there will be no con- 
Machines will 
more and more of the world’s work 


uing shortage of manpowe) 
k 


Machines change and grow, like men. In re- 


nt months, machines that once demanded 
isky man-muscle to control have been re- 
ned to require mere finger operations which 
men are performing as well as or bette 


The shortage will be in bDrainpowe It is 
owl 





, 
edge and training that 
ll shake tomor 


yw's plums out of the tree 
What. then. are some of the promising 
cupational fields into which a young man 


woman—can pour his heart and soul? 





ly 
1g 
Ly 


gS 








“Atoms and electrons and plastics and alloys are on the march and 


mittedly, the crystal ball may become clouded. 
No man may be dogmatic about things to 
come These analyses, however, are based 
thinking of 
scientists, sociologists, economists and others 


m the sobei innumerable 
who have taken a long-term view of the 
Thus they make a highly reasonable 
claim to validity. Suppose we begin with: 

Chemistry. This science takes atoms and 
molecules where it finds them and compounds 
them into synthetic rubber, plastics, drugs, 
dyes, fabrics, extracts, fuels, and countless 


future 


ther substances which in many cases do not 
Accustomed as we are to 
chemical miracles, we fall into the habit of 
that it is a mature science. Actually 
it is a newborn infant. 


exist In nature. 


It is a new force in international relations. 
R. : ] : 
By using molecules easily at hand it can make 
every nation independent of others for raw 

itevials. Practically every chemical product 
needs inprovement. Consider the miraculous 
sulfa drugs that may well be made obsolete 
by discovery of the new mold-chemical, 


the brain that does not comprehend them will sink into the dust.” 


Heed this startling sentence by Raymond 
Vloley: “Atoms and electrons and plastics and 
loys are on the march and the brain that 
es not comprehend them will sink into the 
ist. 
The challenge of those ringing words is 
ific. Atoms and plastics are chemistry 
ectrons are physics. Alloys are metallurgy 
hese are the gigantic sciences that are re- 
aping the world in unimaginable ways. In 
hem is the promise of power, of financial re- 
ard, of work that will affect the daily lives 
every human being 
Let us examine the possibilities held out 
various occupations, one by one. Ad- 


eptember, 1943 


The demand for workers trained 
in chemistry will be insatiable. As a career 
it is practically a guarantee against unemploy- 
ment 

Physics. The vast new field of electronics 
comes under this heading. It encompasses 
every machine and instrument in which 
electrons are put to work in vacuum- or gas- 
filled tubes. That means radio, television, 


penicillin 


sound movies, and the astonishing array of 
new devices that will come out of Radar, the 
“secret weapon” which uses radio waves to 
detect distant aircraft, guide ships through 
fog. Jand airplanes in darkness. Radio was 
a $500.000,000 business before the war; now 
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it is a three billion dollar enterprise, and still 
growing 
rained men will be needed to devise new 


electron instruments. gadgets for the home, 


controls for machinery; to design, manu- 
faciure service and sell then Seat cely a 
». a business will be unchanged by 
electronics (see MEcHANIxX ILLUSTRATED, 
April, 1943). Men who know their subject 
from the giound up will have their pick 

any number of jobs. Thousands of men in 


the Signal Corps will return with basic train- 
tly be put to 
vork, but thousands of others will be needed 

lds. there is much 
wdinary work to be done, calling for littl 


| ‘ 41 
Ing in electronics that can pr‘ 





too. As in all technical fie 


1 | + } 2. 
skill or tiaining that can be acquired quickly 
m the job. The higher rewards, however. 
always go to the man with superior knowl- 
edge who can plan, design, supervise and 
] + 

direct A young man cannot go wrong in 


study ng electronics, w hich is expected to 
timulate a return to prosperity after the wa 
Metallurgy. The immense wartime expan- 
sion in the use of magnesium, aluminum and 
light metal alloys is known to all. Continuing 
expansion is indicated: not only airplanes and 
automobiles but houses, bridges. skyscrapers, 
ships, and countless other fields will create 
unprecedented demand for light metal alloys 
U ndoubtedly thousands of workers will be 
n manufacturing and production. But 
ie big satel are reserved for the man who 
‘knows his stuff.” who can show steelmakers 


how to compete with aluminum, tin can 


Teaching, heretofore one of the most stable professions, will be sharply 
affected by visual education methods now proved sound by the Army. 





manufacturers how to compete 
with paper. metal producers 
how to improve and cheapen 
their products by improving 
alloy formulas. Powder met- 
allurgy, in which dust-fine 
metal particles are compressed 
into accurate small parts in- 
stead of having to be machined 
by costly processes, will de- 
mand technicians. Very prob- 
ably the 


products we now know will be 


alloys and metal 
cbsolescent in a few years, but 
the demand will continually 
increase As one instance, 
every railroad passenger car 
and freight car in the country 
s a candidate for light metal 


} 
; 


construction. if only for the 


immense Savings 1n_ traction 
costs that can be effected 
] n . ] } 
Plastics. This field which 


has caught the public fancy is really a branch 
of chemistry. Plastics may be better than 
wood and metal for certain uses, or lighter 
or cheaper to manufacture, or more colorful, 
but they will have to fight their own way 
Aside from the chemical creation of new 
plastics, the major opportunities in this field 
would seem to be for the man who can invent 
new uses, adapt new processes, and cheapen 


manufacturing methods of a variety of 


products. The manufacture of plastic products 


will of course require manpower but not a 





very high degree of skill since most processes 
elatively simple ones of extrusion, pres- 


are 1 
sure cr molding done by machine. 

Research. No country in the world spends 
money so lavishly on basic science research 
as the U. S. The 
sanies as Bell Telephone 
Du Pont. R. C. A., General 
house, General Electric 


laboratories of such com- 
Eastman Kodak 
Motors, Westing- 
where hundreds of 


scientists work for months on end on projects 





that apparently have no practical value, have 
proved their woith as an American secret 
W ~~ that oot left other nations “a mile 
and a half behin : 


| 
This is a fielc 


of intellectual curiosity. 


i 

1 for working aristocrats, men 
of theory, painstak- 
ing and patient and tough-minded. Demand 
will always exceed the supply of those who 
can qualify. Out of the laboratories come 
developments that later will put a million 
men to work. The person with a creative 
bent will find no more satisfying field and 


there will be an [Continued on page 142] 
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Henry Kaiser is manufacturing 


Borg-Warner Corporatio 


HELICOPTER 
IS HERE 


QEW person ilize the gieat background th 
ple Na Fewe persons realize the heli- 


iture. On this and the following 
ges, MECHANIX ILLUSTRATED attempts. for the first 
e in any national publication, to show the heli- 
not as a freak flying 


lraption, but as a unique type of aerial transpor- 


Le nits true peirspeclive 


a period of many years until 
has finally reached a stage of perfection where it 
take its place beside the airplane. 
On this page we present the highlights of th 
licopter’s past development. On the next tw: 
ges we give youa preview of developments which 
be expected in the not-too-distant future. On 
ges 48 and 49 we 1esent the first publ ished st VN 
d photcgraphs on an entirely new type of heli- 
pter, radically different from the Sicesie design 
itten by Captain Boris Sergievsky 
And what of the helicopter’s present? That is 
t answered by the following cold facts: Sikorsk, 
w has a factory at Bridgeport, Conn., devoted 
xclusively to the manufacture of helicopters. Th 
sh-Kelvinator Co. is manufacturing helicopters 
helicopters. The 
vernment has ordered Henry Ford to start 
anufacturing helicopters. The Norge Division of 
at Detroit, has gone into 
ass production of helicopter parts. The Armies 
id Navies of the U. S., England and Canada 
already using helicopters on an increasingly 
ge scale. Greyhound Bus Lines has applied fo: 
permit to operate hi licopter buses.+ In letters t 
ie editors of MecHANIx ILLUSTRATED, more than a 
zen airplane and motor companies have indicated 
iat they are currently manufacturing or experi- 
nting with helicopters. although the details of 
Operations are necessal ily veiled in secrecy 
In its issue of July, 1942, MecHanix ILLUSTRATED 
blished the first article to appear in any na- 
nal publication telling of the successful comple- 
of Igor Sikorsky’s experiments. Now MI, the 
helicopter since 


The helic ypter 


ition’s leading exponent of the 


hat time. feels it can Salely Say 


» here 


De Bothezat. Engine is 85 h.p., air-cooled. Flew in 
1942. Designed. by inventor of world’s first helicopter. 


ptember, 1943 


Von Baumhauer. Main rotor ran by 
200 h.p. engine. Tail rotor had sep- 
crate 80 h.p. engine. Flew in 1930, 





D’Ascanio. Had 95 h.p., broke three 
records in 1930, for distance, time, 
and altitude, in many flights in Italy. 


Brequet. Engine was 350 h.p. Flew 
in 1935. Made rapid vertical flight. 
Brequet designed 16-ton helicopter. 


























Sikorsky. Horsepower of newest ship 
not released. Highly successful, 
used by U.S. Army. Two passenger. 
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The helicopters portrayed on these pages are based 
on actual designs by leading pioneers of rotary-wing 
aircraft throughout the world. At the center of these 
pages is published for the first time a drawing, based 
on an original sketch by the inventor, E. Burke Wil- 
ford, of a helicopter with a jet-propelled and counter- 
balanced rotor. A giant Breguet transatlantic ship 

’ was in the engineering stage when war broke out. 
Helicopters similar to the smaller ships have already 
veen tested, 
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Test flight of the De Bothezat GB-5 helicopter - 
proved it easy-handling and efficient. 


A NEW HELICOPTER 











Capt. Boris Sergievsky. chief 
test pilot for Igor Sikorsky for 
14 years, is well known for 
his work in developing the 
Pan American Clippers. A 
Russian ace in World War 
I, credited with 11 planes. 
Capt. Sergievsky test-flew 
the De Bothezat helicopter. 














a> da 


NEW type helicopter. as ompact 
i racing car. floated vertically into the ai: 
at Roosevelt Field recently then skimmed 
smoothly across the utskirts of the airport 
on its first free flight. That helicopter was 
the De Bothezat GB-5, designed by Dr 
George de Bothezat—Russian-born aircraft 
wizard who invented and built the world’s 
first successful man-carrying helicopter in 
1922, for the United States Army 
As with previous De Bothezat helicopters 
the strictest secrecy was maintained about 
the GB-5 from the time it first took shape in 


the plant of the Helicopte: 


Corporation of 





by Captain 


Boris Sergievsky 


America lo the time that its twin rotors lifted 
it into the air. Even the site for its first take- 
tf was cautiously set at the furthermost rim 
f the airport 

Aside from the designer himself. only a 
handful of his trusted co-workers knew the 
secrets of the machine’s design, and these 
men knew the vital importance of protecting 
that secrecy. Years before, the first De Bothe- 
zat helicopter had been sabotaged—even be- 
fore the U. S. Army’s Colonel T. H. Bane took 
t up on its first fight. Sand had been placed 
in the crankcase of the engine as the ship 
waited at McCook Field for the test hop An 
attempt had been made on De Bothezat’s life 
a deadly poisonous snake mailed alive to him 
na deceptive package 

But sabotage and atte mpted murder could 
not stop De Bothezat. He replaced the ruined 
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ngine with an old second-hand motor ot 180 


horsepower, and sent the world’s first heli- 


opter roaring vertically into the air with a 
jilot and three passengers, plus its own 
weight of nearly two tons! 

After more than 100 flights that little- 
csnown Army helicopter of 1922, built with- 
ut a single wind tunnel test, had proved 
veyond all doubt that vertical ascent was not 
nly possible, but practical. 

Again and again, a flip of the throttle sent 
he giant 4-rotored ship 
ocketing vertically into the 
iir with two, three and even 
our men aboard. A single 
otor taken from the ship, and 
est-driven by a tiny %4 
1orsepower motor, lifted 100 
wounds. With only 60 horse- 
power, it lifted 1,500 pounds 
So efficient were De Bothe- 
at’s amazing airscrews that 
they were put to scores of 
uses on the ground as well as 
n the air. A specially built 
set, for example, provides the 
iir stream that cools New 
York’s vast Radio City. 

The tremendous power of 
he rotors and propellers that 
De Bothezat designed sprang 
from his almost superhuman 
nathematical sense. The de- 
sign for the rotor blades of 
the GB-5 helicopter lately 
flown at Roosevelt Field did 
not evolve from sketches, but 
from a list of figures denoting 
angles and curves, developed 
mathematically in the in- 
ventor’s mind. When De 
Bothezat saw the completed 
blades he was pleasantly sur- 
prised. “What a_ beautiful 
shape they turned out to be.” 
he remarked. 

The twin rotors of the all- 
netal GB-5 are co-axial, and 
urn in opposite directions, 
ne above the other, with the 
notor between them. The 
torque effect, or tendency of 
the rotors to spin the body of 
the ship is thus equalized—all 
f the engine power going into 
he job of driving the lifting 
otors. No tail rotor is re- 
juired for steering or for 


September, 1943 


This principle of 
contra-rotating propellers is seen also in the 
naval torpedo. Its propellers turn in opposite 
directions, keeping the torpedo on a steady 
course, and putting the greatest possible per- 
centage of its motor power into thrust, or 
push. The fast-climbing De Bothezat GB-5 
helicopter might be likened to a flying tor- 
pedo with a pilot. 

The aluminum-skinned fuselage is a near- 
perfect streamline. [Continued on page 148] 
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SK Y-BUSTER 


by Darrell Huff and Lawrence N. Eldred 


“You give your ship the gun, and with a power no Jap plane can match you surge 


away. 


preg yourself. for a moment. the pilot 
of an American fighter plane in battle 
Your squadron has just tangled with the Japs 


You ve shot down one Zero You ve been So 


busy doing it that you've only just noticed 
a second one 


; ] ] . . y 9 
at your tail with all his guns spitting. You're 


in the clear, coming down fast 


a tight spot 

You know, without having think about 
t, that your plane is much heavier than the 
Japs. You know, even as he gets the range 
ind his bullets begin t puncn a pattern in 
your Wings, tha can take a lot of punish- 


nent. But you know it can’t take as much 


inishment as that Jap can dish out. You 
need power, plenty of power. and you need it 
ast 

: oe 

At that moment a nal named Thomas 
Midgley ttir n vheelc +} lc of 
Jlidgiey. silting In a wheeilcnalr thousands ol 

, ae > 

niles away, reaches out te help you, You 


give your ship the gun. and with a power no 


Jap plane can match you surge away out of 
Still with the help of 


1 
' t distant r , n ti uF ] }  y lam 
Nat distant man In the wheelcnalr you slam 


that hole you were in 





And in a split second it’s your guns that are doing the talking.” 


your ship up and ove: And in a split 
second it’s you who are on top of the Jap 
and its your guns that are doing the talk- 


st 


7 


ing. And you know that Jap will never g 
away 

You know, because the Jap hasn't enough 
power to turn the tables as vou were able to 
do. And it was Thomas Midgley who gave 
you that power, who could tell you of more 
than 15 years of work. and $3.000.000. that 
went into its development 

For the powell that sav ed yo i was delivered 
by the superfuel in your gas tank. and 
Midgley is the man who developed tetraethy] 
lead. A teaspoonful of that in an airplane’s 
fuel supply is enough to make the difference 
between victory and the downward swirl ot 
smoke and flame that means defeat 

It was along about 1920 that engineers 


began to worry hard about giving gasoline 
engines more power. They knew this could 
be accomplished by speeding up the engine 


or by increasing the compression ratio. But 
Speed up an engine and it costs you too 
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much. Increase compression and your engine 
develops a knock that'll eventually tear it to 
pieces. You’ve undoubtedly heard your auto- 
mobile engine knock; multiply that knock a 
thousand times and you have an idea of what 
could happen. 

That sets up the problem neatly. Find 
something that will stop engine knock with- 
out reducing efficiency, and you can get power 
and more power. 

That’s the job that Charles F. Kettering. 
head of General Motors Research Corpora- 
tion, handed to young Tom Midgley. “Boss 
Ket” strolled into Midgley’s lab one day and 
ordered: 

“Find out what knock is. Find out 
what we can do about getting it out of ow 
engines.” 

Now there’s nothing less scientific than a 
scientist trying to get on the trail of some- 
thing radically new and untried. He gropes 
n the dark the way you'd hunt under a 
bureau for a lost button. Midgley and his 
assistant, Thomas A. Boyd. groped for two 
years. They got no place. 

Then they decided to do what many a 
scientist had done before them—get a guinea 
pig. Their guinea pig was the little single- 
cylinder engine they'd used to test so many 
unsuccessful anti-knock fluids. They cut a 
hole right in that guinea pig’s belly. They 
put a strong quartz window into the side wall 





of the cylinder so they could see just what 
an internal-combustion engines explosion 
looks like. 

It was darned interesting—what they saw 
When normal combustion took place in the 
engine, the fame was yellow. Whenever the 
peekers saw a white flame they also heard a 
knock. 

Maybe the knock came because a white 


flame was hotter than a yellow one. Maybe 


if they could find something to cool the ‘flame 
the knock would go away. A dark color 
absorbs more light than a light color. Maybe 
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Dr. Midgley with his first crude apparatus for making 


ietraethyl lead; capacity: one gallon at a time. 
a dark dye would absorb excess heat and 
kill the knock 
Beautiful theories that soon were shot full 
f holes. But swell working hypotheses 
Midgley and his helpers pitched in 
They went to the chemical storeroom and 


isked for a dye that would dissolve in gaso- 
line. The 


odine 


gave them a bottle of 
to try. When dissolved in gasoline it 
color. right enough 

When the new fuel mix- 


the guinea pig engine th 


, 
storeKeepe! 


a dai K 
vorke d 


produced 
And it 
re Was 


1€ d on 


KNOCK Was eliminated 


But the 


dollar's worth of iodir 


rific. It took over a 
e to take the knock out 
of twenty-cent gasoline 


the 


cost was te! 


1} 
fa gallon 


What 


igine. It was an ant 


was worse iodine ruined the 


i-knock compound ali 


igh t, but the cure was worse than the disease 


Then the y tried a black dye. It didn’t work 
all. They tried aniline. base of so many 
ayes It in Dut it, too, cost altogethe: 


Still. it was a good sign. Success 


too much 
reacn 


] 
selenide stop} I 


seemed within 
Diethy! t 


ped the Knock, too 





did was smell terrible and turn the engin 
into several kinds of salt 

All right: try tellurium., a relative of 
elenium. Best yet—if you didnt mind 
dor like garlic concentrate 


Try tin. It worked—no smell, n 


» COTLTOUSION 


knock. But too expensive 
Try lead. It was the best anti-knock yet 
In the form of tetraethy] lead it did the work 


without smell 
But it did depusit lead salts in 

Add a little ethylene dibromide 

That took care of the clogging of the engine 
It was a success , 


v perfection currosion, Or ex- 
cessive cost 


the engine 


How great the success was no one really 
Adding power to auto- 
But add- 
the engines of fighting planes 
of victory by 


knew for a long time 
mobiles was, of course, important 
ing power to 
means the margin which wars 
are won and civilizations saved. 

Here's the Any a\ 
gasoline with a higher octane than 80 
contains a tetraethyl lead anti-knock mixture 
That means that wherever American planes 
are fighting today—South Pacific. North 
Africa, China, Russian front, bombing Berlin 

Tom Midgley is giving them an extra boost 

High-octane permits a_ lighter 
more powerful engine. It adds to speed and 


important fact ialion 


raung 


gasoline 


— 
— 
— 
— 
— 


Ce 
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In this little motor tetraethyl lead got its first test run. 
Note Midgley Optical Indicator connected at top. 


it permits a heavier load of block-busting 
bombs. 

Yes, the last of Tom Midgley’s 33,000-odd 
beyond 


As long as speed and 


experiments Was success anyones 


power to foresee 
power of airplane and jeep remain a facto: 
the headstart Midgley gave 
American engines makes him a front-line 
Soldier of Science 

It Was 


in Wartare 


that came after a long 
the kind of 


[Continued on page 156] 


success 
struggle, and afte: preparation 


that makes an 
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GADGETS TO SAVE YOUR LIFE 


\ ORE Americans have been killed by example, you can avoid set! fire to your- 
1 accidents in their homes, since Pearl self when you fall asleep by us ng a modified 
Harbor, than have been killed in the war. To hookah, above, with a cigarette in it. Soap 
help stamp out the Seventh Column in the hung around your neck, below right, is con- 
home, inventors have been turning out in- venient, and you can't slip on it. An anti-slip 
genious safety gadgets like those pictured on spray applied to your bathtub every now and 
this page. If you must smoke in bed. for then, below center, is helpful, too. And a 

convenient bracket such as the one below left 
makes sure that an unattended iron won't 
burn anything. or slip and fall on Junior's 


head. 
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FLOATING FIRECRACKERS 


by Warren John Chapman, Bml/c., U. S. N. 


( N MY first voyage as a member of a Naval A -d Guard, I got 

my initiation. In a way, I guess I was lucky, because when 
you've never been torpedoed your imagination is likely to work 
overtime on the stories told by the boys who have had the experience 
before you, and that’s hard on your nerves. But when you've been 
through it yourself, even though you find out that most of the stories 
you heard were true, you know for yourself what it’s like and you 
know you can take it. That helps, because in the Armed Guard the 
chances are that you'll have to take it more than once. If the first 
one doesn't stop you. I’ve been through it twice now, and I'm keeping 
my fingers crossed. But I still like the Armed Guard better than 
any other branch of the Navy, and I'm ready to go out again any time. 


In the Armed Guard, you never know what you're going to run into 
We're members of the Navy,. but we don’t work on Navy ships; 








“Flame licked up from amidships and a second, 
even worse explosion followed as the oil went up.” 





our job is to man the guns installed on U. S. merchant vessels 
carrying the goods and tools of war all over the world. It's 
an interesting job 

But on the first half of that first voyage of mine, I was really 
scared. We were on a floating firecracker, going from a 
Caribbean port to South America, with just about the worst 
cargo a ship can carry these days. I’m not allowed to say 
exactly what it was, but it’s dangerously explosive; and if a 
ship loaded with it gets hit by a tin fish, it’s curtains, fast 

Fortunately. I was able to keep my mind off that question 
most of the time, because. first voyage and all. I was in com- 
mand of the tanker’s Armed Guard force. Now that the service 


is a little older, we nearly always ship under the command of 


a commissioned officer—usually a junior grade lieutenant 
but this was about a vear ago. when the Armed Guard was 


only a few months old. and the Navy was short of commissioned 

icers for it. I was a Coxswain then-——or Boatswain’s Mate, 
third class—fresh from the Armed Guard school at Great 
Lakes. I had eleven men under me. 

We had an old heavy caliber gun mounted aft, and two 
.30 cal. machine-guns, one aft, and one forward on the bridge 
Our job was to keep those guns ready for immediate action 
at all times. I had the boys standing eight-hour watches 
around the clock. I got along on about two hours sleep a 


“As soon as he got within extreme range I gave the word and we lei 
fly. We saw a splash spout up near him, and let another one go.” 





Official U. S. Navy Photos 
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“It was another tanker I was on. loaded with oil. She had a heavy 
caliber gun. Oerlikons and a 3.50-cal. gun, plus .30-cal. machine guns.” 


night, myself. Every time I started thinking 
about that cargo, I'd get up and find some- 
thing to do, and I kept the boys pretty busy 
too, between watches. 

The worst part of it was that we all knew 
that if a U-boat really wanted to go after us. 
those guns of ours wouldn't stop him any 
more than so many peashooters. Any U-boat 
big enough to come over from Europe to 
operate in American waters is big enough to 
be well armored. But there was always the 
chance we'd be able to score a bull’s-eye. Fo. 
protection against torpedoes we had to rely) 
on our ship's speed; being less than a yea 
old, she was fairly fast 
We hoped and worried and 
worked our way to our destination without 
incident, as they say. We saw our hold-full 
of liquid dynamite unloaded. and started 
north for another port, empty, feeling that our 
troubles were over. That’s when we got it 

It was a clear, warm afternoon when we 
first saw the sub. All the boys were up on 
deck, taking sunbaths, reading, the ones on 
watch standing ready at the guns, when the 
first call came from the lookout. In about 
two seconds every one of the boys was ready 
to go. The guns were loaded, and we were 

In a couple 
of minutes we were able to see him—a big 


We were lucky 


straining our eyes out to port 


U-boat, cruising along slowly on the surface 
As soon as he got within extreme range I 
gave the word and we let fly. We saw a 
splash spout up near him, and let another 
one go. It landed a little closer. Just as we 
let the third one go the sub disappeared. 
One of the boys yelled, “Hey! We got him!” 
and acted so happy that the rest of us hated 
to have to spoil his dream. But we knew we 
hadn't got him. Our shots had been close, 


but not close enough to damage a big sub 
We were sure he'd crash-dived. And we were 
pretty sure he'd be back. I had the gur 
checked over, and ordered the men to stay 
on the alert. But I knew it was a thin chance 
He'd probably wait until dark to try agair 
when he'd have all the advantage. And that’s 
what he did 

About 10 o'clock that night I was in my) 
quarters when I heard a yell from one of th: 
aft watch, and started to run out to see what 
Suddenly there was a terrific roar 
and the whole ship shook as if it were about 


was up 


to fall apart. I was nearly knocked cok 
against a bulkhead. but I managed to kee 
going until I got to the aft gun. It was : 
wreck. The torpedo had hit us on the star- 
board side, almost at the stern. and twisted 
the whole after deck out of shape. I glanced 
around quickly. 
a mass of splinters; so was one of the life 


One lifeboat near me was 


rafts. The ship was losing way and begin- 
ning to list. Amidships the merchant crew 
were lowering lifeboats; one boat was already 
in the water, with about thirty men in it. But 
our orders from the Navy are not to quit the 
ship until it is certain that there is no furthe: 
possibility of putting up a fight. I began t 
go over the gun, to see if anything could be 
done with it. And then the second “fish” hit 
This time I thought surely the ship would fall 
apart. Somehow, she didn’t. But there was 
no chance that we'd be able to do any good 
by staying aboard; so I gave the order for the 
boys to go over the side 

Fortunately there were lifeboats still nea: 
by, and we got picked up in a few minutes 
I landed in with some of the merchant seamen 
three of whom were pretty badly smashed 
up, having been [Continued on page 154 
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GLIDERS 
THAT GO 
BY JEEP 


a together like a well- 
made jigsaw puzzle, the U. S 
Army's take-apart glider. pic- 



























tured on this page. is easy t 
handle when forced down away 
from its base. The wings, un- 
bolted, lift easily off, top right. and 
so do the tail and rudder. right 
enter. When completely stripped 
he fuselage is mounted on a light 
frame trailer. below, which has 
ittings to hold other parts as well 
neluding padded slings for the 
ving sections. Hitched to one of 
those amazing jeeps. trailer anc 
glider are ready to go anywhert 
helow right, regardless of weathe1 
vind or thermals. The take-apart 
equires only the simplest tools 
ind can be done by an efficient 
rew. including packing. in about 


15 minutes 








THE ABC OF ROCKETS 
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by Willy Ley 


BOUT 140 years ago, in 1807. it looked as 
va if rockets were to become the dominant 
weapon of land warfare. Some 25,000 in- 
cendiary rockets of the type invented by the 
British Colonel (later General and Sir) 
William Congreve had just left the city of 
Copenhagen in flames and ruins: there 
seemed to be no way of combatting the dense 
salvos of rockets launched by the British 
against their enemies. 

There was much talk about war rockets 
then, but no clear comprehension of them. 
A full thirty years later, in fact, a military 
man began an article in a magazine pub- 
lished for the officer corps of the Prussian 
Army with the words: “Try as I may I don't 


ACTION. Force directly applied by bowstring 
sends arrow forward, while bow is held steady. 





see why rockets are considered so mysterious 
that nobody even tries to grasp the secret of 
their motion. By God, it certainly is not 
difficult to understand.” 

By that time all European armies had 
“rocket corps,” either as parts of their ar- 
tillery corps or as independent arms. But 
these rockets could not keep up with the 
improvements of artillery that soon begdn 
to take place; and in 1867 the last of these 
“rocket corps” (the Austrian) was dissolved 
Only the British maintained rockets as a 
weapon in the Colonial Services. 

Rockets are now back in warfare. The 
British use them to send steel tape up int: 
the air to snare dive bombers; the Russians 


REACTION. In garden spray. pressure of spraying 
water on bend in pipe gives nozzle rotary motion 
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use them in dense salvos to ruin German 
positions and demoralize German _ troops 
(part of the victory at Stalingrad can be 
credited to Russian rocket throwers): the 

Russians also use rockets to accelerate the 
bombs of their Stormovik ground fighter 
planes. The Germans have their Nebelwerfer 
1—it means Smoke Thrower Model 1941. 
when translated—a six-barreled rocket mor- 
tar, and the successful American “Bazooka” 
is also a rocket weapon. 

In spite of all this, in spite even of the fact 
that meanwhile some twenty more or less 
technical books on rocket theory have been 
written in various languages, those words 
from that old military journal still hold 
true. A great many people talk about 
rocket motion but only a few of them seem 


ACTION AND REACTION. Force which man exerts 
jumping to wharf acts on boat, pushing it away. 
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Rocket-gun batteries on the Russian front last year 
effectively hammered Germans before Stalingrad. 


to know clearly how it is brought about 

To begin at the beginning: rockets are not 
“shot.” Nor do they “fly.” Rockets may be 
“fired,” in the sense of “ignited,’ but even 
when they are fired from a directional tube 
the principle is not that of shooting. Shoot- 
ing means that a projectile is launched by 
an external force, the elasticity of a bent 
piece of wood, as in archery, or the pressure 
of highly compressed powder gases, as in 
firearms. But the rocket produces its own 
propelling force. And when it moves through 
the air it does so very much in the manner 
of a projectile, which is not at all the same 
thing as flying. 

But if a rocket is not “shot” in the ordinary 
sense of the word, how does it move? What 
makes a rocket rise, be it an ordinary sky- 


ACTION AND REACTION. Force of rocket’s exploding 
fuel can escape only one way, pushes rocket other way. 
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The steam reaction unit designed by the 18th century Dutch physicist, Willem 
s’Gravesande, still makes a good toy, especially when mounted on a ship model. 


rocket for amusement. or one of those British 
steel tape carriers? 

The proper answer is: reaction. That term 
needs some explanation, not because reaction 
is rare, but because it usually goes unnoticed 
As a matter of fact, reaction is as frequent as 
its opposite, action. Both belong together; 
Sir Isaac Newton's so-called Third Law of 
Motion, which states that “every action is 
accompanied by an equal and opposite re- 
action” is a basic law of physics. The reason 
why the reaction usually goes unnoticed is 
that we usually have our eyes on the action: 
the reaction is mostly just annoying. But 
you'll always see it if you know what to look 
for. 

When a man jumps off a small boat to a 
wharf, the boat, unless moored, will move 
away from the wharf. The jump of the man 
is the action, the movement of the boat is the 
reaction. When a cat jumps off the back of 





The U. S. Army’s mighty Bazooka rocket gun, battle-tested in 
Tunisia, where it proved able to smash tanks and even small forts. 


a chair that chair is likely to topple over. The 
jump of the cat is the action. The force that 
makes the chair topple is the reaction. When 
you fire a gun, the bullet will speed in the 
direction of the target and the gun will kick 
back against your shoulder. The movement 
of the bullet is the action, the kicking of the 
gun is the reaction. These are not only ex- 
amples of the reactions that accompany 
actions; they are also examples of why the 
reaction is usually overlooked and, if pos- 
sible, disregarded, because we are normally 
not interested in these reactions. They annoy 
us and we don’t want to know about them 

There are only a few cases where the re- 
action is utilized. Some machine guns and 
submarine guns are, as weapons experts 
call it, “recoil operated” (there also exists the 
“gas operated type” which works on a differ- 
ent principle. In these automatic weapons 
the reaction, called recoil, is used to eject the 
empty cartridge case and to 
reload the firing chamber 
Another case of utilization 
of reaction is the rotating 
lawn sprinkler. It rotates by 
the reaction caused by the 
jet of water which is ejected 
from its movable arms (in- 
cidentally a principle which 
was discovered some 2.200 
years ago). 

And reaction is utilized in 
the rocket. It is an outstand- 
ing and usual case because 
nobody cares about the 
action that is going on. In 
the recoil operated machine 
gun the bullets are, after all. 
the important thing; the 
automatic re-loading is only 
a convenience. In the rotat- 
ing [Continued on page 160] 
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but here is one worry you can avoid 


RANSPORTATION, by any means, is really a So insist on genuine Marfak Lubrication to- 
§ prevnn these days. Take your car, for in- day—to keep your car in “top” condition for the 
stance. Because you drive it Jess, you have a important job it does for you and Uncle Sam. 
different problem than if you drove it a lot. At Texaco and other good dealers everywhere. 

For idle batteries run down—idle pistons and 
bearings can rust from water and sludge in the 
crankcase—scale and rust can ruin a radiator. 
And tires lose air just the same. 

That's why, today more than ever, your car 
requires regular Marfak 40-Point Chassis Lu- 
brication Service! 

Your dealer checks every vital point of your 
car against his Marfak chart. No guesswork 
here .. . which means accurate protection for 
irreplaceable engine and chassis parts. 





Tune in the TEXACO STAR THEATRE every Sunday \ 


night. See vour local newspaper for time and station 


Goce sions « TEXACO DEALERS 
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- SOUTH_AMERICA 








El Senor Francisco (Paco) Villar, director-announcer- 
commentator-advertising salesman-star actor, at mike. 


_ Latin American republics have a 
special genius for adapting the results of 
technical and scientific progress obtained 
elsewhere to their own particular stage of 
development. One of the latest and most out- 
standing examples can be found in the 600- 
odd radio-stations south cf the Rio Grande. 
Probably not more than a dozen of these 
stations are at all comparable to those of the 
U. S. A. The vast majority are extremely 
modest places working with equally modest 
equipment. Many of them are run by no more 
than four or five people: the owner-director; 
the typist-telephonist-reception-clerk; the 
operator: the announcer-program-director- 
advertising - manager - principal-actor-inter- 
viewer-reporter; and the office boy with the 
multiple functions exercised by this all-im- 
portant person everywhere in the world 
And often there are not five, but two 
people. “Paco” (Francisco) Villar and the 
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CALLING 


by Lilo Linke 


Broadcasting in Ecuador may not be much 


like NBC, but you can’t have everything. 


station for which he works is typical from 
almost any point of view. Paco is 27 years old, 
a tall, lean young man with dark, wavy hair, 
a racial mixture with ingredients impossible 
to sort out. For three years he worked as a 
mathematics teacher in Ecuador’s tropical 
port of Guayaquil. Then he tried his luck with 
the country’s biggest exporter of cacao, which 
is the principal product of the little republic 
on the Pacific Coast. In his spare time Paco 
played football, basketball—anything the 
youth of Guayaquil took up. 

But his real passion was the radio. When 
in 1933 the first stations were established, 
Paco appeared at the studios with an enthu- 
siasm that in spite of later disappointments 
and setbacks has never flagged for a single 
moment. In 1939 he was made director of the 
Radio El Telegrafo .(HC2G1 long wave and 
HC2ET short wave), which, like many others 
in Latin America, is owned by a newspaper. 

Every morning at 7:15, Paco arrives out of 
breath at the “Telegrafo” building, the first 
big concrete structure ever erected in the 
country, dating from the early twenties, In 
the hall downstairs he picks up the morning 
edition and starts reading it while he climbs 
the flights of imitation marble stairs that 
lead to the fifth, the top floor. The station 
consists of two rooms: the studio and the 
operator’s room, which are connected by a 
door and a window-pane. The equipment is 
reduced to absolute essentials: 4 Brush mi- 
crophones, two small tables, a radio set, half 
a dozen chairs, a dozen photos of Argentine, 
Mexican, or U. S. film stars, with Laurel and 
Hardy in an especially alluring pose, and, in 
the operator’s room, two Collins transmit- 
ters and one amplifier, a table with two 
phonograph pickups, a small record cabinet, 
a heavy out-of-joint typewriter, and three 
decrepit chairs. In the window of the opera- 
tor’s room, facing the studio, stands a $2.50 
alarm clock of a well-known U. S. make. 
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The first thing Paco does every 
morning is wind up that clock. 
“T have to be a bit of an astron- 
omer,” he says, “to fix the correct 
time; it takes quite a bit of arith- 
metic. As a rule I add the 
minutes of the station clock to 
those of the Municipal clock and 
»f the ‘Telegrafo’ up in the tower 
to those of my watch and the 
yperator’s, and then divide the 
vhole by five. Or I just follow 
by intuition the cook’s method of 
not too little, not too much. You 
mayn’t believe it, but the result 
= just the same.” 
On the stroke of his own 7:30 
m., Paco starts the day's pro- 


gram: “Damas y_ caballeros, 
nuy buenas dias. Saluda a Uds. 
Radio ‘El Telegrafo’.” ... And 


hen he settles down to reading 
loud the newspaper, arranging 














A handkerchief-dustmask cannot protect the program director- 
porter from bill collectors, whether he owes them anything or not. 


he material under different headings: the saddest chapter in the story of Latin Ameri- 


var, Ecuadorian politics, local 
ews, sports, and so on. 


and social can broadcasting. Few stations will spend 


money on buying large collections of records, 


Every three or four minutes he signals to so the same ones are played over and over 
he operator, who puts on one of the phono- and over again, all the more frequently if 
raph records selectde for the purpose by _ they are of popular dance tunes. Most of them 
Paco the previous night. This is perhaps the come from Cuba, Mexico and Argentina, and 
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of late a growing number 
from Chile. 

There was one, a little 
while ago, about a poor 
little chicken that fell in 
love with a big strapping 
hen. Of course, it did not 
take long for the chicken to 
be betrayed. The pathetic 
appeal of the story was 
rivaled only by that of an- 
other tune then in vogue 
which dealt with the sad 
fate of a little Negro girl 
called Maria who died the 
day she was born, defraud- 
ing the hopes of her par- 
ents. The local phonograph 
dealer hands the same rec- 
ords to each of the differ- 
ent stations, and by switching over from one 
to the other, the listener may catch his favor- 
ite tunes up to five times an hour. That is bad 
in the opinion of those who hold different 
preferences, but their number is fortunately 
small. Paco, who is a sensitive person, con- 
fesses that he gets terribly tired after a month 
or so. 

“So one day the record slips out of my 
hands, and that’s the end of the chicken in 
love and Thomas’s moustache that used to 
tickle the girls, and the little negress also 
finds her well-earned eternal rest.” 

At 9:15 Paco is through with the morning 
program, and he saunters off to his favorite 
sidewalk cafe which, unknown to Paco, who 
has never traveled, brings a breath of Paris 
into the quickly rising temperature of the 
tropical port. Paco feels grand now, drinking 
a cup of Ecuadorian-grown coffee, having his 


Telegrato building 
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Guayaquil’s Radio City—the El 
. Note the clock. 


shoes shined by a little Negro 
boy, buying a lottery ticket 
from a hunchback girl, and 
reading the rival local paper 
for fun. 

Then he starts the second 
part of the day’s work. It is up 
to him to get the programs to- 
gether and to engage the art- 
ists. Some “star” may be in 
town, “just stopping overnight, 
with important engagements in 
Rio or Buenos Aires.” Paco 
hunts him up, unless he hunts 
up Paco. One of them he had to 
drag out of prison. The poor 
man had been in “momentary 
difficulties which occur in 
everybody’s life,’ and Paco 
arrived like one equipped with 
wings. He looked less glamor- 
ous when he began whittling 
down the resurrected man’s 
financial propositions. 

“Some owners of radio sta- 
tions hold the idea that it’s the 
artist who should pay. After 
all, isn’t it an advertisement 
for him to be able to use the 
microphone?” 

Fortunately the “Telegrafo” 
is not so old-fashioned. Once 
the terms have been settled, 
Paco and the artist set out to 
find a sponsor, The task needs 
someone as smooth as an am- 
bassador, as persuasive as a 
missionary, as unrelenting as a 
pneumatic drill. The town, though among the 
tweniy biggest of Latin America, has only 
150,060 inhabitants and offers only a limited 
field. Representatives of nine radio stations 
and three newspapers, not counting maga- 
zine, catalogue. calendar and other editors 
are continually on the move to visit the same 
three dozen prosperous business men, who 
have often little interest or confidence in ad- 
vertising campaigns, 
these may be described. 

After Paco and the artist have at last 
achieved the knockout, it is up to Paco to 
write the text for the announcement in the 
newspaper, an interview boosting the artist, 
the text with which to present him, and to 
haul him in front of a photographer. It is 
only after lunch, swinging in his hammock, 
that Paco starts with that part of his work he 
likes best, the [Continued on page 158] 
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FLOATING DRAWBRIDGE 

















. fiom mere fact that it couldn't get front- 
e age on Lake Ontario didn’t stop the 
1. Odenbach Shipbuilding Company. of 
~ Greece, N. Y., from building tankers for 
* the Army. Moving its yard 1,800 feet in- 
x land, its engineers dredged a channel to 
a the lake, and then spanned it with the 
. unique bridge pictured on this page. With 
sn a light, open-mesh roadway, the bridge 
ly rests not on piers, but on pontoons, can 
d easily be pulled open by two men, as at 
top, to let newly-built ships through. 
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EFORE it can begin to blast 

the Axis, every type of 
weapon used by the U.S. Army 
must be thoroughly tested 
Much of this testing is done at 
Aberdeen Proving Ground, in 
Maryland, the Army’s greatest 
home-front battleground. On 
these pages are shown some of 
the steps and methods used in 
testing a 105-mm. field gun. 
below, and a huge 16-in. rifle. 
probably destined for coastal 
defense, at right. Shooting the 
big guns off is the noisiest, but 
not the most important, part of 
the testing at Aberdeen. En- 
gineers and ordnance men 
check design and construction 
of breech and recoil mecha- 
nisms, study also the velocities. 
trajectories and accuracy of 
projectiles, have been respon- 
sible for many improvements 
of American ordnance design 
and manufacturing methods. 


A 16-in. rifle, right. has its breech 
and muzzle checked before fir:ng test. 








At left Major General Charles T. Harris, Jr.. Aberdeen’s commander, watches an instrument panel which 
connected to “cage” at right through which 105-mm. field gun is about to be fired, records speed of shell. 


A Mechanix Illustrated 











At left, a workman replaces wire screen through which a 16-in. gun hurls its shell—the shape of the break 
in the screen is an indication of projectiles behavior. Right, 14 men ram home a 16-incher’s powder charge. 
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by Lt. (ig) Maxwell Hamilton, U.S.N.R. 


OR hours, the radioman had been at his 

transmitter, calling and recalling the little 
Pacific island, and getting no reply. Outside 
his shack destroyers and cargo ships waited 
in the bay with steam up, ready to make the 
run through dangerous seas to bring supplies 
to the American outpost garrison. But they 
could not leave until the radioman got an 
answer. Reconnaissance had shown Jap 


Pe) 


activity near the remote little island in the 
past few days; if the Japs had attacked and 
captured the island, those destroyers and 
cargo ships would be running into a trap. 
Suddenly, faintly, the receiver came to life 
In a flash the radioman’s weariness dropped 
away. Officers, summoned on the double by 
a shout, came crowding into the shack as the 
signals grew louder. Steadily and clearly, the 
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voice out of the air gave his secret identifying 
call sign, his coded recognition signals, and 
paused.. Instantly the radioman signaled that 
reception was all right. The men in the shack 
leaned closer, tense and strained, as the voice 
went on. 

Japs had attacked the island, it said, and 
had damaged the radio in the course of the 
fighting. But the attack had been beaten off 
with small loss to the American defenders. 
The Japs, licking their wounds, had given 
it up and left. 

“Boy, oh boy!” one of the men exulted. “Is 
that good news! Shall we tell those ships 
to get going?” 

“Wait a minute!” A com- 
munications officer stepped 
forward. “How do we know 
this is on the level? If the 
Japs really captured the 
island and were lucky 
enough to get the code 
books, they could have sent 
us this same message, just 
to set a trap. We've got to 
make sure, before we risk 
those ships.” 

Quickly he grabbed the 
microphone. “Listen,” he 
said rapidly, “give us that 
again. And this time give it 
to us fast, in Brooklynese!” 

For a moment the radio 
remained silent. Then, in an 
accent that sent a laugh of 
relief through the listening 
group, the voice came 
through again. 

“Look, bud,” it said, “how 
many times do I gotta tell 
ya? De Japs attackted an’ 
we give it to de yella bums 
like Lippy gives it to de New 
York Gints, an’ widout even 
usin’ no pop bottles, neither. 
Why, dey couldn’t even hoit 


us 


As one man, the listening group broke into 


a cheer. No Jap could send a message like 
that! In a matter of minutes the vitally- 
needed ships were nosing out of the harbor, 
on their way toward a goal they knew was 
safe. Once again, the intelligent and quick- 
witted use of modern communications had 
shown its importance in this war. 
Unfortunately the civilian armchair strate- 
gist seldom sees the dynamic role communica- 
tions are playing. His view is blocked by 
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more obviously dramatic activities—by the 
smashing power of air forces, the tense 
adventure of destroyer and submarine opera- 
tions, the crippling punch of “daring Com- 
mandos and Rangers, the sweeping might of 
armored divisions. 

Yet not a battle is fought but that a com- 
munications hero, unheralded and unsung, is 
somewhere in the background—such a hero 
as our officer friend, who knew when a Brook- 
lyn accent was not without its advantages. 
General Montgomery showed his respect fo 
communications in his summing up of the 
North African campaign. While the tavern 


Fast and efficient rt 
parts of a warship are vital in 


tacticians still were ascribing all manner of 
reasons for the collapse of the vaunted Afrika 
Korps, Monty cited as one of the most impor- 
tant factors the complete failure of the Nazis’ 
system of communications. 

That the Navy realizes the vital importance 
of communications in modern war was 
convincingly shown last year, when the Secre- 
tary of the Navy established a school at Har- 
vard University for the express purpose of 
training officers in this important branch of 
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Student communications officers at Harvard's training school 


“How about you?” the En- 
sign who'd started it all called. 
“Maybe you’re the one com- 
munications expert in the 
bunch.” 

The little man flushed per- 
ceptibly. He indicated that 
he’d rather they hadn’t asked 
him, but as all eyes and ears 
tuned to his frequency, he saw 
there was no way out. He just 
dropped his knife and fork, 
looked them all in the eye and 
let them have it. 

“I’m a_ veterinarian,” he 
said. 

The Navy tells the new stu- 
dents that it isn’t particularly 
interested in what they did in 
civilian life; it primarily is 
concerned with their ability 
to learn—and learn quickly— 


Pi 


work out a tricky problem in practical radio engineering. which is the reason for its 


the service. There now are some 1,200 Reserve 
Officers in communicaticns training at this 
great university at one time, each enrolled 
in a five-months’ course, at the completion 
of which he is equipped to join the fleet's 
ever-increasing communications arm. 

These men are specialists in their line 
certainly they are when they graduate, if 
not beforehand—but it would be difficult to 
imagine a more diversified group, in any 
school, than the one which assembles monthly 
to begin the rigorous communications train- 
ing. Take this conversation, which took place 
at a mess table two days after the arrival of 
a recent class at Harvard: 

“What did you do before coming into the 
Navy?” an Ensign asked the man opposite 
aim 

“Why, I was a lawyer.” the other responded 
“How about you?” 

“I ran an advertising agency.” 

“You chaps have nothing on me.” said a 
third. “I used to be a radio announcer.” 

And so it went, on down the table. They 
were teachers, newspapermen, accountants, 
mining engineers, efficiency experts, funeral 
directors—anything, for the most part, but 
men you might expect to see gathered for 
studies in the highly technical field of com- 
munications. They were, that is, with the 
exception of one little man at a far end of 
the table, who seemed inclined to stay out 
of the conversation altogether. He just low- 
ered his head and went on with his chow. 


/ 


t} 


most important requirement, 
that all men come to the school with at least 
a college education. One member of a class 
entering early this year even had a medical 
degree, and had been a practicing physician 
in his home state! 

Five months seems a long grind to most 
men, especially when you've been away from 
school books and classroom discipline fo 
many years. But they have only to hear of 
the duties of a Communications Officer afloat 
to realize that five years would come close: 
to fitting them for the job that lies ahead. 

They soon understand that their job at sea 
will include responsibility for the operation 
of the radio, sound and visual signaling appa- 
ratus; for the operation and maintenance of 
all internal communications and for the or- 
ganization, operation and supervision of all 
ship’s communications to insure reliable. rapid 
and secure handling of messages 

Radio is only a small part of the job. There's 
the rest of the sound apparatus—direction 
finders, Radar, supersonic devices, public ad- 
dress systems and the radio-telephone. They 
have a habit of needing attention, too. 

But if you still wonder what a Communica- 
tions man could possibly take five months to 
learn, then perhaps this listing of his other 
duties will convince you that life at Harvard 
tcday is not all Hasty Pudding, singing under 
the elms and panning Ann Sheridan in the 
haughty pages of The Crimson. 

Take flag hoist, for example: the library 
for this branch of [Continued on page 146] 
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EWEST terror to Nazi fighter 
1 planes and ground installa- 
tions is the Typhoon, latest pictures 
of which are shown here. The 
Typhoon flies “above 400” and is 
said to be the most heavily armed 
fighter plane in the air. It has four 
20-mm. Hispano cannons or twelve 
303 caliber machineguns. The big 
wing cannon can be seen in picture 
above. Typhoons have knocked out 
scores of locomotives and light 
naval vessels, besides getting their 
full quota of Nazi aircraft. 
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“Ready, Aim...” 


EING test-fired at left is the 

U. S. Army’s new subma- 
chine gun, the M-3. Small 
enough to be carried in an ordi- 
nary briefcase, the M-3 weighs 
about nine pounds—heavier than 
the Reising submachine gun, but 
three pounds lighter than the 
Thompson—uses, like the older 
makes, standard .45 caliber am- 
munition. Maximum rate of fire 
is 450 rounds a minute. Sturdy 
M-3’s have performed reliably 
even after complete immersion 
in water, have fired as many as 
49,600 rounds with accuracy. 





Tunisian Trophy 


HEN United Nations 

forces smashed the 
Germans at Medjez-el-Bab 
in Tunisia, Hitler's “super- 
men” were in such a hurry 
to go somewhere else that 
they left behind large quan- 
tities of equipment in good 
condition, One sample of it 
is the anti-tank gun pictured 
at right—apparently about a 
.37-mm., fitted with a projec- 
tor for firing high-explosive 
bombs. Though the missile 
shown here looks like a 
rocket, it is not one; it car- 
ries no propellant of its own, 
but is shot like a shell. 





























Marine Amphibian 


T left is the first picture to be 
released of a new amphibi- 

ous transport glider for the U.S 
Marines. Built on Navy order by 
the Allied Aviation Corporation 
of Baltimore and Winston-Salem 
the new glider is almost entirely 
of molded plywood construction, 
is inexpensive, light and tough. 
Note slight stepping of the bot- 
tom of the fuselage, to facilitate 
take-off from water by reducing 
drag. Like most transport gliders, 
this one has no landing wheels, 
skids to a stop on terra firma. 
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— at right is another ot 
the Army’s new weapons, a 
30 caliber carbine. This gun is 
thirty-six inches long, light—it 
weighs less than six pounds— 
and easy to handle. Though its 
effective range, muzzle velocity 
and rate of fire have not been 
released by the War Depart- 
ment, it is certain that they out- 
strip the performance of any of 
the standard sidearms. This 
light-weight weapon may there- 
fore replace the small arms now 
carried by officers. The carbine 
fires fifteen bullets from a clip 
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It's Not A Jeep 


HE furious little buggy 

shown at left in the charac- 
teristic pose of the famous jeep 
is one of Canada’s contributions 
to the United Nations combat 
equipment. It is an armored 
scout car, built by the Canadian 
plants of General Motors, Ford 
and Chrysler, designed to nego- 
tiate the toughest terrain, and to 
work efficiently under fire. The 
job of these cars is to supple- 
ment aerial observation by prob- 
ing disputed or even definitely 
hostile territory to spy out 
enemy dispositions—and to get 
back intact. Appropriately, this 
model is called the Lynx. 





Pilot Hurdle 


A NEWLY introduced im- 
a provement in the training 
of U. S. Army fighter pilots is 
shown at right—a _ clothesline 
hurdle, for teaching fledglings to 
land in small fields. Authorized 
when pilots returning from com- 
bat zones told of the trouble they 
had landing in tiny forward air- 
fields, the hurdle test requires a 
flier to bring in his ship over a 
clothesline, streamered for visi- 
bility, and stop it within 200 feet. 
Every fighter pilot must now 
pass a five-landing test over this 
hurdle before he gets his wings. 
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Water From The Sea 
peewee the shipwrecked man’s 


greatest enemy, is now well on the 
way to being defeated because of a 
device developed at the U. S. Naval 
Medical Research Institute, and 
demonstrated in the pictures above 
By it, sea water, squeezed through a 
filter bag, right, containing secret 
chemicals which remove the salt, is 
made potable. The compact equip- 
ment is designed to hang around a 
man’s neck; enough chemicals to 
purify several pints of salt water take 
up very little space. 


Life-Saving Light 


SEARCHLIGHT the size of a 

walnut, shown at left, has re- 
cently been developed by Westing- 
house at the Navy’s request to aid the 
rescue of fliers forced down at sea 
Fitting on a headband so as to leave 
the hands free, one of these lights can 
be worn by each member of a ship- 
wrecked plane crew; they are being 
packed in standard rubber life rafts 
Tiny thought it is, the midget lamp 
throws a beam which is visible at a 
distance of 60 nautical miles. 
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Landing By Radio 


PICTURED above and at 
upper right is the radio 
equipment now being put into 
operation at American airports 
by the Civil Aeronautics Ad- 
ministration, to provide a safe, 
sure landing for planes in all 
kinds of weather. Designed to 
be set up quickly, the apparatus 
can be carried in a trailer. Its 
probable working principle is 
use high-frequency waves 
which can be directed with 
precision, aim them in such a 
way as to form a curved path 
down which the pilot can guide 
himself by instruments. 





Secret Weapon 
T RIGHT Radar trans- 


L mitters, the existence of 
which has only recently 
been admitted by the Navy. 
get a final checkover before 
being shipped out to battle 
Operating like the Klystron 
(MEcHANIX ILLUSTRATED, Jan- 
uary, 1942), Radar sends out 
high frequency, accurately 
aimed radio waves’ which, 
when they strike a plane or 
ship, bounce back; measure- 
ment of the time of rebound 
locates the plane or ship, can 
even tell its speed and course 
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EALISM without waste of precious metal 
is built into the newest kind of machine 
gun trainer for use by aerial gunnery stu- 
dents. Compressed air and electricity fire 
the gun 600 times a minute, but actually only 


Comes The Plastic With A Bang! 


100 pellets emerge from the muzzle. And the 
pellets are of plastic. It operates exactly like 
a real machine gun, is said to be one of the 
most effective ways yet developed to train 
aerial gunners. 


Now Gasoline Has A Pup Tent 


—_ HEY call it a “Mareng Cell,” but it’s really 
a bladder that folds up like an umbrella 
for easy transportation and, when unfolded, 
can be used as an emergency storage tank for 





gasoline. In sizes ranging from 500-gallon to 


10,000-gallon capacity, the cell is invaluable 
for storing gas as an army advances. Photos 
below show it folded and in use. 














The “Duck” Goes To Work For The Army 


. HE Army’s newest and most unusual 
vehicle is shown in the two photos above. 
It is a greatly enlarged version of the am- 
phibian jeep. It is equally at home on land 
or in water. travels 50 m.p.h., is 31 feet long 


and can carry a load of several tons. It takes 
cargo from a ship and brings it directly ashore 
in invasion moves, or in any place where shal- 
low harbors would otherwise require lighter- 
age and trans-shipment. 





Poison For Nazi Submarines 


ees H.M.S. Battler, American-built Brit- 


ish “escort carrier,” shown below, is the 
weapon that has smashed the back of the Nazi 
sub menace in the Atlantic. Built as a 


freighter, this ship—plus many, many others 
like it—was converted to an airplane carrier. 
It provides an umbrella of planes over mer- 
chant convoys to Britain. 

















Automatic Sharpshooter 


AT RIGHT is the Optical Rifle Sighting 
i Gage, the newest aid in making Garand 
rifles precision weapons. Formerly to sight a 
rifle required two men, a range. and at least 
13 rounds of ammunition; with this machine, 
a girl does the job in about two minutes. 
Instead of bullets, the rifle being sighted 


shoots a light rav, which is reflected back 
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One-Way Stretch 


HOWN above is the result of a recent 

Army Ordnance Division finding that it 
needed more room in some of its passenger 
A hundred 5-passenger cars were 
sawed in half, and central sections built of 
non-critical materials, inserted to raise their 
capacities to 15 each. Unofficially, the 
stretched autos are called Dachshunds 


cars. 


Relaxed Ride 


MERICAN soldiers in England got a sur- 
£ prise when they first saw the unique 
bicycle pictured at left. Of French design, the 
backrest is not only comfortable, but is said to 
make uphill pedaling much Note 
position of handlebars in rear. 


easier 





They Can Have It 


Uy HE picture above, from the German-con- 

trolled French magazine, Tout La Vie. 
purports to be of a new type propellerless 
plane, developed by the Italians, which the 
Luftwaffe is using in the Mediterranean. 
Certainly the Luftwaffe needs something in 


the Mediterranean, but this is probably not it. 


Ol’ Man River's Foiled 


‘“PURRED on by floods of 
J the upper Mississippi, 
engineers are rushing work as 
fast as possible on the high- 
way pictured at right. To the 
right in the picture is old 
U. S. Highway 190; to the left 
of it is the new road, built on 
concrete piers, which will 
eventually supplant it to 
carry traffic across the reaches 
of the lower river. The four- 
lane skyway is raised 25 feet 
in the air for most of its 
length, so that it will remain 
passable even in the event of 
a major flood. Part of a vast 
system to promote safety in 
the lower Mississippi Valley 
during floods, the highway is 
expected to be finished by the 
spring of 1944. 
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Fighter With A Wallop 


“HOWN above is one of Great Britain’s 

great warplanes, the Beaufighter, 
equipped with a torpedo for attacking Axis 
shipping. Long-range and fast, Beaufighters 
also carry armament of four cannon in their 
wings, are able to put up a stiff battle and do 
plenty of damage even without their tin fish. 








Electrons See To Sew 


7 HE seamstress pictured above is totally 
blind, but with the aid of the electric eye 
attachment on her need have 
no fear of catching her hand in the needle 
if the thread should break 
or run out. A hand too near the 
break the beam of light coming from the long 
tube at right. which instantly stops machine 


machine. she 


will know at once 
needle will 





Home-Made Forecaster 


OR 50 William Wright has 

predicting weather accurately with the 
glass tube he is shown holding above. Fille 
with a solution of equal parts of nitrate of 
potash. camphor and hydrochloride of am- 
monia. the tube indicates coming weather by 
camphor paticles. The 
fairer it will be 


beer 


years 


the position of the 
lewer they go. the 





Inside A Land Battleship 


THE drawing is shown the in- 

terior construction of a British light 
Matilda tank. The normal crew, as pictured. 
consists of four men: commander, gunner. 
driver and radio operator, who also helps load 


below 


the tank’s main gun from the rotary clip of 
shells just below his seat. In combat the 
gunners position is beside the radio operator 
in a power-criven turret able to turn a 360- 
degree arc; driver’s seat would be lowered 
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Wing, in spain does guile. is broken by 
pulling down with hydraulic jacks, as you'd 
break a stick of kindling across your knee. 
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“TEST TO 


‘MASHING Flying Fortress 
\7 wings is a job Boeing engi- 
neers don’t like, but it has to be 
done. In no other way can their 
calculations of a wing’s load 
capacity be finally checked. The 
sample wing is loaded as dia- 
grammed at top, fitted with fine 
strain gauges like those 
shown at lower right. Then, under 
hydraulic pressure, right, the wing 
s strained to capacity and beyond, 
until it breaks, below. 


wire 


DESTRUCTION” 




























Magic For Broken Bones 


Sp smiling man above, if you can be- 
lieve it, had suffered a fracture of the 
jaw only 15 minutes before this photograph 
was taken. The radical new Stader splint 
accomplished this wonder. Formerly, a jaw 
fracture required an awkward plaster cast 
that made the jaw immobile. By the Stade: 
technique, metal pins through the bone on 
either side of the break are fixed to a rod 
which holds the fractured segments in place 





Design For An Aerial Destroyer 


T HE London Sphere has suggested the de- four guns each in power turrets on the side 
sign shown below for a practically un- and two sets of remote-control guns beside 
beatable aerial destroyer. It is based on the _ the pilot’s cockpit. These would be controlled 
design of a U. S. Flying Fortress, but it has like the guns in the new Nazi ME. 210 fighte1 
a total of 26 guns, including two clusters of for deadly effect. 
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A soldier's Yankee ingenuity makes use- 
ful equipment out of old tin cans. See 
“Ideas for Service Men” on page 98 
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Parts for this enlarger cost less than $5.00. It 
is accurate in spite of its simplicity and will 
make 11”x14” enlargements from No. 120 negatives. 


Photo above shows the lunch box light-housing open, 
and location of the negative carrier. Enlarger is 
focused by adjusting the camera lens as at right. 





by Morris Germain 


\ ANY an old roll film camera, discarded 
L and collecting dust on the shelf, can 
be salvaged and converted into a practical 
and accurate enlarger without too much 
trouble. With the present shortage of ma- 
terials and good enlargers difficult to obtain, 
it’s not only patriotic but sensible economy 
to construct your own photographic equip- 
ment at home. A 1A Autographic Kodak Jr., 
which had seen better days. was used to 
make the enlarger described in this article. 
It will take 2%4”x2%” or 244”x3'4” nega- 
tives. A hammer, saw, plane and square 
were the tools required. Variations in con- 
struction can be made to accommodate per- 
sonal requirements or other types of cameras. 

The materials necessary were: some lum- 
ber, a drawing board (12”x17” served the 
purpose nicely), a light-housing, a porcelain 
socket, 6’ to 8 of flexible electric wire, a 
plug, snap switch, a No. 211 75-watt white 
enlarger bulb, two right-angle iron brackets, 
some wood screws for the brackets, flashed 
opal glass for the diffuser, some nails, glue 
and, of course, the camera. 

The lumber used was: one 3’ length of 
246”x134” fir (any similar wood is suitable), 
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ENLARGER 





A discarded folding camera, 
a lunch box and a few extras © 
make this fine enlarger. 


about 8’ of 34”x34” white pine and some %” 
plywood. The light-housing used for the 
model was a lunch box, measuring 8142”x4%” 
x61”. It was purchased for 25 cents. The 
cost of materials including the lunch box 
me to about $5.00. 

Before purchasing materials for your en- 

ger it would be wise to look through the 
ttic and basement for likely stuff that could 
be utilized in its construction. The author 

ind practically all the materials required 
lving around the house somewhere. 

The 3’ length of 212”x134” lumber was used 
for the upright which supports the moving 
camera assembly. By fastening the %” 
square strips to the sides of the upright in 
T-beam fashion, a track was formed to 
support the movable 
part of the housing 
and camera. When the 
T-beam support was 
-ompleted, it was fastened 

one end of the draw- 
ing board with the 
ackets and screws. 
three wood 
screws were added un- 
derneath the baseboard 
and screwed tightly into 


yo 


wo or 


Camera is fastened to frame 
by means of screws as at 
upper right. Lamp setup is 
shown in photo at right. Side 
view below shows support. 








the upright. This augmented the grip of the 
brackets and made the upright absolutely 
rigid. 

The moving member, 8” high, was built 
from 14” plywood and 34” strips. It was so 
constructed that it fits snugly around the 
upright and yet moves freely up and down 
without binding. Any incidental binding was 
remedied by sandpapering the upright or the 
contact surfaces of the moving member. 

Some practical means must be provided 
for locking the enlarger head on the upright 
after raising or lowering it for various size 
The drawing illustrates an 
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enlargements 





T-beam upright is fastenea 
to baseboard with iron 
brackets as at left. Lower 
photo shows device for 
locking the enlarger head. 


easily constructed and very efficient device for so 
doing. The cut-out segment is hinged to keep it in 
place. When pressure is applied by turning the thumb 
screw, the hinged flap will bind against the upright. 
The thumb screw or wing nut can be the standard 
4,” 20 thread, held in position by a flat piece of metal 
threaded in the center. 

One of the difficult phases of making any enlarger is 
the construction of the light chamber. The lunch-box 
housing idea eliminated most of this difficulty. 

Another problem is even illumination. Quite often 
a homemade enlarger will have a bright spot. That 
is, the illumination will not be even all over the field 
or negative. This can be avoided easily by using a 
milk-white (opal) bulb and a flashed opal glass fo 
the diffuser. Do not use an ordinary frosted bulb or 
a ground-glass diffuser. 

The light housing and camera support was built on 
a piece of 42” plywood which was fastened at a right 
angle to the top of the moving member and reinforced 
with a mitered support as shown in the illus- 
tration. A metal shelf bracket can be used 
in place of the mitered support. An opening 
was cut in the bottom of the lunch box and 
covered from the inside with the flashed opal 
glass. Another opening was cut in the ply- 
wood coinciding with the opening in the 
light housing, and the camera, with the back 
off, was fastened permanently against it. 
These two openings permit transmission of 
diffused light through the negative and they 
must be a fraction larger than the negative. 
A suitable frame-work or casing was added 
to support the camera. Immediately under 
the light housing a slot was provided for the 
negative carrier. 


Wood screws fastened into upright from underneath 
baseboard help brackets to hold upright rigid. 


Mechanix Illustrated 
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All joints should be glued. By using 
ood screws in place of nails wherever 
ossible, a much sturdier job will be the 
eward. 

The negative carrier was made from two 
pieces of glass cut to size. For hinging 
and covering the edges of the glass. black 
Scotch tape and gummed lantern slide 
binding tape was used. Loose inter- 
changeable masks were cut from black 
paper to accommodate a number of dif- 
erent size negatives. Ready-cut Koda- 
loid (red celluloid) masks which serve the 
same purpose can be purchased at the 
photo supply store. Negatives must be 
completely masked off, for any stray light 
t passes [Continued on page 132] 
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Glass negative carrier is bound with black tape. 
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PHOTO KINKS 


by 
Louis Hochman 





SET-SCREW FOR ENLARGER: Enlargers with tubular 
spiral focusing easily get out of focus when diaphragm 
is adjusted. A set-screw in column is the remedy. 





MONOCHROME VIEWING FILTER: A good stunt 
when working with a twin-lens reflex camera and 
a viewing filter is to fit the filter to a card- 
board holder and slip over the focusing lens. 
Its effect can be seen on the ground glass. 





DEVELOPING CUT FILM: Save chemical solution by 
developing cut film on its side. Adjust film rack of 
tank to larger dimension and load as shown above. 


TAPE PATCHES TRAYS: Cellulose tape will repair rust 
spots on enamel trays. Renew the tape strips frequently. 








SHARPENING RETOUCHING PENCIL: To get 
a fine point on a retouching pencil, slip it in 
an envelope between pieces of sandpaper. 
Slide point in and out with a twirling motion. 
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PHOTO CONTEST 


FIRST PRIZE ($10.00) ‘Feeding Time” 
by LaVern Frost, Crystal, Michigan. 
Taken with Speed Graphic, 1/200 
sec. at £32: Super Panchro Press 
Film. SECOND PRIZE ($5.00) “Swim- 
min’ Hele” by Tech. Sgt. Leo H. 
Gille, Lawrenceville, Ill. Taken with 
a Speed Graphic on Super XX film. 
THIRD PRIZE ($4.00) “Final Edition” 


by Elbert Shea, Bonham, Tex. 
Camera: Contessa Neittel 9x12 cm. 
Film: Super XX. Exp: 3 sec. at £18. 
FOURTH PRIZE ($3.00) “Whitecaps” 
by Julien H. Turk, Baltimore, Md. 
Shot with Dollina II on Agfa Super- 


pan Supreme film. 





Ist PRIZE 


wrap securely with cardboard or corrugated stiffeners. “" you 
want unused prints returned, YOU MUST ENCLOSE RETURN 
POSTAGE. (Published Prints cannot be returned.) Address: Photog- 
wen ser. MECHANIX ILLUSTRATED, 1501 Groadway, New 
or 


2nd PRIZE 
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3rd PRIZE 
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4th PRIZE 











SCOTTIE-DOG LAMP 


VHIS wooden Scottie knows only one trick 
but he knows it well. A flick of his tail 
and he sheds a soft glow of light through his 
beautiful plaid jacket. Another flick and it’s 
out. He will make a welcome addition to any 
child’s bedroom. 

Lay off the pattern on 42” squares on % 
pine or gumwood and cut out with a jig or 
bandsaw. Follow plan dimensions carefully. 
Nails are used for axle of wheel and pivot of 


tail. Crosspieces are made of ;;” square 


” 


stock. Pattern of head, front and rear pieces 
and tail are shown in Figs. 1,2and3. Tail has 








Follow the drawings above. Hole is drilled for socket nipple 








NOVELTY 


a tongue 4%” wide to insure easy action in the 
slot of rear legs, and has two holes drilled as 
shown for pivot and pull chain. Assemble as 
shown in Fig. 4, using a bushed nipple or a 
piece of running thread and a lock nut to hold 
socket in position. Pass chain over guide 
wheel and through the hole in the tail, cutting 
off excess and flattening end. Sand, prime 
and paint a jet black with white eyes and 
hairlines as shown. Cover body with parch- 
ment painted plaid with transparent water col- 
ors or inks. Cut the parchment so it covers the 
body from end to end and conceals the braces. 


below tail slot. The tail should snap back with a precise click. 
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Right arm of Blue Boy is exact semi-circle with 2°4” inside diameter 
Peg ends with 44” dowels. Outline his features with India ink. 


BEDROOM L 


BLUE-BOY BED LAMP 


CHILD’S bed lamp that can be switched 
on and off by pushing down the arm of 
the supporting figure may not take the place 
of a good old-fashioned bedtime story for the 
average child when evening comes around, 
but it will make the struggle of getting him off 
to bed a little less difficult. Here’s how to 
make one! 
The head and hat are one piece Turn a 
piece of gumwood to 242” diameter, mark off 
’ for the hat and turn down the wood on 
both sides to a diameter of 142”. The head is 
a perfect sphere intersected by the hat off 
center by ,',” as in Fig. 1. Drill a hole as 
shown for the socket nipple, and plug the 
lower end of the hole with a dowel for the 
neck stepped to 4” to fit the torso. The 
torso and thighs are made from a block 
114”x134”x334”, rounded off on one end for 
the shoulders. Notch for the moving arm and 
make the latter from 2” stock as in Fig. 3 
Use dowels for the legs and turn the base from 
34” stock to a 5” diameter. Shade is made of 
parchment. Paint the hat. coat. trousers and 
socks a deep navy blue. Make the head, hands. 
coat buttons and legs ivory; the eyeballs and 
shirt white: the base ivory with blue per- 
imeter: and the hair and lips red-orange. 








This photo shows the numbering machine in use. 
The work is rolled across the steel type by the table. 





The base unit (above) is made from channel iron 
and triangular part. Block is for lever system. 





Underside of sliding table and two guide lugs 
which fit in groove of support are shown above. 
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NUMBER 
YOUR PARTS! 


This numbering machine, made trom 
scrap parts, impresses identifying letters 
and figures on small tools at a rapid rate. 


by Walter E. Burton 


M ANY shop operators who have switched 
1 to war production of tools and smal 
parts have discovered that one of the require- 
ments is the stamping of identifying letters 
and numbers. Few are the shops the origina! 
equipment of which included a suitable num- 
bering machine-—one that makes the marking 
of parts an almost automatic operation 

It was to fill such a. gap that the machine 
shown in the accompanying illustrations was 
built. Specifically, the job was the rolling of 
identifying numbers and symbols on small 
tools used in aircraft production. In a pinch 
the device can be used for numbering flat 
sheet metal, etc. In building the machine ex- 
tensive use was made of available scrap 
materials, and if a similar device is built in 
the same way. the general appearance may 
be quite different. but the underlying prin- 
ciples will remain the same. As the sliding 
table moves from one side of the machine t 
the other, it rolls the round tool to be marked 
against steel type held in a slotted block. Al- 
though considerable pressure is required. it is 
but a fraction of that necessary to impress a 
row of letters or 
figures into steel or 
other metal at one 
blow. In other words, 
when numbers are 
rolled into metal they 
are impressed vir- 
tually one at a time, an 
action that requires 
less force than if they 
are impressed all at 
once. 

The numbering de- 
vice is essentially a 
press having an ad- 
justable ram and a 
sliding table that 
moves at right angles 
to the ram axis. An 





Mechanix Illustrated 
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ee DOVETAIL 
3 CAP BLOCKS FITTED 
SCREW WITH GIG AND 
NUT SCREWS BB RD 
TYPE BLOCK ---— 





WORK SUPPORT 


GROOVED P 
SLIDE SUPPORT 


2X7 CHANNEL 
IRON - 20° LONG 


ld open-side arbor press, straightening press. 
x any similar device can be converted into a 
1umbering machine by the addition of a type 
holder and sliding table. Such presses, how- 
ever. are not easy to find nowadays. and so 
the scrap pile usually has to be consulted. 
Parts used in making the press shown 
obtained mostly from a_ scrap-iron 
yard and a dealer in used machinery. They 
include: a 2”x7”x20” piece of channel iron: 
a 142”x4’x1112” piece of channel iron; a piece 
of 34”x22” steel strip that, by unusual good 
fortune, already was bent into the form of a 
right-angled triangle; about 18” of 42”x2!2” 
cold-rolled strip that was used to make the 
dovetail-block support; a 23” length of steel 
having a 34” groove about 1” deep milled 
lengthwise; a piece of steel 94”x242”x16” for 
the slide; a bar of steel 144” square and 7” 
long for the work support; miscellaneous 
pieces of bar and strip steel for levers, etc.: 
a pair of cast-iron dovetail blocks from a 
junked lathe; and miscellaneous bolts, nuts, 
washers, small 1” die wrench, and the like. 
The photographs and drawings show the 
construction quite clearly. A suggested im- 
provement would be to make the angle brace 


were 
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‘.--DIE WRENCH USED AS 
A HANDLE - 


KNOBS ARE OPTIONAL 


ANGLE PIECE- 
z xX 2- STRIP 








it x @" 
CHANNEL IRON- 

SY ; 
NWS LONG \ 














ANGLE FOOT" 
ACROSS END OF 
CHANNEL PIECE 


details of Dovetailed 


assembly. 
blocks and controlling screw are in photo below. 


Drawing shows 

















Photo above shows type block (before slotting), shank, 
two set screws and the slotted dovetailed block. 





Inserting type into slot of type block. Set screws lock 
the type securely and permit accurate centering. 
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a little higher so that it takes directly the 
backward thrust of the upper end of the dove- 
tail-block support. For the sake of analysis, 
we can divide the machine into three majo: 
parts: 

1. The base and angle-piece unit. assem- 
bled by welding and bolting from the 
channel pieces and the angle bracket 

2. The dovetail-block unit consisting of 
the blocks, bracket, and the adjusting 
screw and handle. 

3. The sliding table or slide, its support 
and the lever system controlling it. 

In assembling the base, the smaller channe! 
piece was welded to the larger one as shown 
and the triangular piece was fastened with 
four 42” bolts to permit adjustment in squar- 
ing up the parts after assembly. Alternate 
construction would be to make the triangle 
out of two straight pieces welded to the 
smaller channel piece and welded together at 
the top. The small L-shaped piece welded to 
the rear end of the smaller channel piece is 
provided with a bolt hole, and two additional 
holes are drilled in the larger channel some- 
where near its end to permit the press to be 
anchored to a bench top with lag bolts. 

The dovetail-block unit consists of an in- 
verted L-shaped bracket made of 42”x212” 
steel strip that is fastened by three or more 
23” or 42” bolts to the vertical part of the 
triangle. This bracket is marked “Part A” 
in Fig. 1. The short projecting portion nea: 
the top should be securely welded and braced 
as shown. It would do no harm to use material 
thicker than 42”, for maximum stiffness is 
desirable. The exact manner of arranging 
the dovetail blocks and the screw that con- 
trols the movable one will depend on the size 
and shape of the blocks themselves, and any 
existing holes, etc., in them. (These blocks 
are two pieces of cast iron dovetailed to- 
gether, and are of a type commonly used on 
lathes and similar machines. Any other con- 
struction providing similar movement of the 
outer block will do.) In the model shown 
the fixed block is fastened to the bracket 
(Part A) by a number of %4”-20 bolts having 
countersunk heads. The dovetail should be 
gibbed and provided with take-up screws to 
eliminate play. 

In the movable dovetail block there hap- 
pened to be a groove about %4” square and 
extending about two-thirds the length of the 
block. This was utilized to hold the shank 
of the type block, and a simple locking device 
utilizing a hole already in the block, consists 
of a 42” cap screw, nut, and washer having 
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Funnel From Cartridge 


TAPERED-NECK funnel can be 

made quickly from a .30-caliber cart- 
ridge casing and a waste piece of sheet 
metal as illustrated below. Cut off the 
cap and solder to the funnel piece formed 
of the sheet metal. By employing the 
tapered casing as the neck of the funnel, 
the bulging vertical joint found on funnels 
having seamed necks is eliminated. This 
allows the neck to set evenly in the bottle 
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Drills For Concrete 
7 HEN holes must be drilled in stone 


or concrete and a regular star drill 
of the right size is not on hand, try using 
an ordinary twist drill ground as shown 
in the drawing. Take care not to heat 
the drill in grinding. The holder will 
make the drill easier to handle while 
hammering. Use light taps of the 
hammer and turn the drill constantly 
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A Holder For Small Brads 


SINGLE holder built to the depth shown 

will hold any size brad that can be in- 
serted in the mesh of window screening 
Brads less than 34” in length will hang sus- 
pended from the top screen. 
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SHORTCUTS 


To Start Nails 


UITE often it is necessary to start a 

nail in a place which is very difficult 
to reach. When this happens, simply force 
the nail between the claws of the hammei 
with the head resting firmly against the 
neck as shown at the right, and you will 
have no trouble starting it. Hammer can 
be withdrawn easily. 
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SEC. PRI. SEC. 
SWITCH Ad | —_ e 
NEON” < Workshop Light 
TRANSFORMER . | 
| ERE is a novel workshop light you can 





make from a couple of discarded fluores- 
cent lamps and a neon-light transformer. As 
many as four 40-watt lamps can be lighted if 
hooked up in series as shown. Both prongs 
need not be connected. Plug the primary into 
the 110-volt a.c. outlet. 



























< Simple Depth Gauge 


OR small precision jobs this depth gauge 

is very accurate. Lock the micromete: 
barrel in “zero” position with piston flush 
with bottom of gauge. Mount barrel eithe: 
by threading through arm of base and lock- 
ing with lock-nut or by splitting base and 
binding with a set screw. To build up height. 
tested 1” blocks can be laid under base. 


MICROMETER 
BARREL --- 
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Emergency Rheostat 
REQUENTLY it is desirable to control 


the speed of the motor of an electric 
drill or other apparatus when used for par- 
ticular purposes. If a rheostat is not handy. 
use an iron, lamp, or an a.c. radio receiver 
connected in series. 
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IDEAS FOR 











PRIVATE WILFRED 
ROWE OF CAMP BRECK- 
INRIDGE, KY., wipes the 
sweat from his fevered brow 
and comes up with this 
pointer for his fellow 
Garand-ers. The cleaning 
kit of every Garand rifle 


contains a cord used to pull 


the cleaning patch through the rifle bore. 
too often said cord breaks and leaves the 
patch somewhere in the middle of the barrel. 
If you have survived the first time this has 


\y Buyttte : 
ON 








All 





happened, here’s what to do so it won't 
happen again! Strike up a friendship 
with some dentist, talk him into giving 
you an old cord from one of his drills and 
pull your patch with that. It'll hold! 


HERE'S A LIFE SAVER from Private 
Richard Koellner cf the U. S. Infantry 
Any soldier who has been on night patrol 
doesn't have to be 1eminded that his life de- 
pends upon how quiet he can be out there 
with Tojo or Adolf. His canteen and cup can 
1attle just once and he’s a gone pigeon. Take 
a woolen GI sock, fold it down to the toe so 
it is double and slip your canteen in it. That 
will be one less item to worry about! 


— WAACS AND WAVES aren't the only ones 
who spend a good deal of time in front of thei: 
miriors, according to Sergeant George Toles 
of Camp Lee, Va. At Jefferson Barracks. 
Mo., army recruits have to strut their stuff in 
front of full-length mirrors while the sergeant 
bawls, “Look, you apes!!! At Camp Lex 
mirrors have been set up at all camp gates so 
trainees can give themselves the once-ove: 
before they leave for town. Alongside each 
mirror is a life-size photo of a_ soldie: 
to present a shining example. No mus- 
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TECH. JACK 
MAHONEY OF 
WARRENTOWN, 
VA., says with a 
touch of pathos in 
his voice, “When that postal deadline comes 
long, it takes time to letter the return ad- 
ilress in the corner of the envelope and I sure 
want those dolls to send me answers like they 
promised. Now every time I get a new batch 
ff envelopes I put the return address on them 
immediately. They al] know where to write 
ind they do!’ It’s a good idea, but we think 
he’s bragging. 

THIS WAR IS CERTAINLY BRINGING 
WITH IT some revolutionary ideas. Corporal 
John Schwartz of Camp Walters, Texas, sug- 











SERVICE MEN, ATTENTION! 


This is your department, and if you like it enough to 
want to make it better, you can. It's all up to you! 
Send in your ideas—anything you think may help your 
buddies in the Army, Navy or Marines. You'll be help- 
ing yourself, too, because MECHANIX ILLUSTRATED 
pays from $2.50 up for material used. Address “Ideas 
for Service Men,’’ MECHANIX ILLUSTRATED, 150! 
Sroadway, New York 18, N. Y 











gests that when khaki uniforms fade with 
continued washing, grab some leftover coffee 
from the mess hall and use as a dye. Just 
dunk your uniform in it the same way Ma 
used to dunk the window curtains. Do it after 
every washing, but don’t wring out the 
coffee because this will cause streaks. Let 
the uniform dry [Continued on page 132] 


Serviceable Army Utensils 


Made From Tin Cans 


APTAIN DUDLEY L. VAILL, instructor in 

tactical operations at Camp Lee, Va. 
has devised a method of making useful articles 
from discarded tin cans. With only a pocket 
knife or can opener he can make I! different 
utensils, ranging from a ladle to a combina- 
tion stove-lamp. 

Capt. Vaill’s utensils can be used in the 
jungles or on the desert. On open stretches 
of sand his stove is most valuable. A gallon 
food can, half filled with gasoline-soaked 
sand, with the upper section punctured for 
escaping gases, will burn consistently, produce 
considerable heat and is undetectable from 
the sky. 

The articles, as pictured at left are: !— 
large funnel; 2—combination lamp and stove 
with candle in bottom for light and heat; 
3—shaker; 4—(front) ladle, (center) small 
funnel, (rear) small stove with draft openings 
top and bottom; 5—desert stove, described 
above; b—pitcher; [Continued on page 139] 
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Trace outline of fish and cut from cardboard as 
Place fish in opening and pin down fins. 















































This hobby offers a 
perfect escape from 
the daily grind. It's 
easy to master, too. 


by 
R. E. Eshmeyer 


Here are some plaster 
models. 1 and 8 black bass; 
2 and 7 sunfish; 3 bluegill; 
4 rock bass; 5 and 6 crappie. 


ITH all of us up to oul necks in the wa! 

effort, it has become more and more 
important that we find some satisfactory 
diversion for our leisure time-—something 
that will give us an escape from our trials and 
tribulations and will allow our blood pres- 
sure to drop down a bit. Plaster molding is 
just the thing! It’s simple, cheap and when 
you've mastered the technique. you'll be able 
to make models you can exhibit with real 
pride. Let’s try a little experiment to see 
how easy it is. 

Use your table for this experiment. Get a 
mixing bowl, a tablespoon, a piece of card- 
board, a pencil, razor blade, a dozen pins. a 
small brush, a 1” bolt and a piece of soap 

Now go to the corner drugstore and buy 
several pounds of plaster of Paris. Continue 
to the market and get a small fish—a whit 
bass or a perch. Wash the fish very thor- 
oughly, using plenty of water, then dry with 
cloth and blotting paper. Lay the fish on the 
cardboard. Draw an accurate line around 
the body of the fish. skipping the tail and 
fins. Remove the fish and complete the out- 
line where the tail and fins were in the way 
Your outline will show a fish without tail o1 
fins. 

Cut this out of the cardboard. The opening 
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thus made must be raised far enough 
from the table so that when you place 
he fish into it, the fins and tail 
an be spread out over the sur- 
ounding cardboard. An easy way 
» raise the cardboard is to trace the 
utout on another cardboard, cut it 
ut, d place the two pieces to- 
sether is, if your cardboard is the 
rrugated variety, will make a cut- 
it deep enough for the body of a 
mall fish. 
Place the fish into the opening and 
retch the fins and tails out over the 
pper surface of the cardboard. Pin Cover fish carefully with plaster of Paris as above. 
he fins down by setting your pins at 


n angle. The smeared surface you 


ee in the background of the photo is 
hellac which keeps the wet plaster 
ym buckling the paper and making 
uneven surface for the mold 
You are now ready to mix the 
ylaster. Place about three-fourths 
f a cup of water into the bowl. Pour 
the plaster, always pouring in the 
r and on the same place, until 
create an island. Watch it closely 
is the water is drawn to the top of 
1e island. When all the powder 
turated 


Is 
mix thoroughly with the 
poon 

Place a spoonful of the thick batten 
n the center of the fish. Keep add- 
to this one spot. pushing the 
plaster over the entire fish, fins in- 
luded, with the back of the spoon. 
No time must be lost in this opera- 


on 


no 





If the plaster is fresh, it may 
very quickly. The photographer 
1s slow, and the fish in the picture Break away the cardboard and pull fish gently from mold. 
Paint mold with liquid soap as below and dry in oven. 
s almost entirely covered 
Now you will experience moments 
f anxiety. It will be hard to wait. 
ut you must wait until ‘the plaster 
1as gone through a sweat. You may 
feel it and in due time find it becom- 
ng warmer and warmer. When it ~ 
y : 77 
has cooled off —after the sweat—pull 
ut the pins. Now pick up the whole 
thing gently and break away the ; 
irdboard 





Where the plaster ran over the 
sides of the fish and on the cardboard. 


may want to stick but keep pulling 


If you had the fins pinned 
lat. the fish will come out of 
plaster mold very easily If the 


re ‘aught m the n old it 


means 


tember 1942? 








Fill mold with plaster (at least 4%” thick over fins). 








Press bolt into center of fresh plaster, nut first (above). 
Tap edges of mold not covered with plaster (below). 






that they were not tight against the 
cardboard, and that plaster ran under 
them. Pull them out gently. Every 
scale will show on the mold. 

Follow the margins of the fins and 
tail carefully, cutting off any under- 
runs of plaster which will be in the 
way when you try to lift a cast out 
of the mold. A cast cannot be re- 
moved whole from a mold that has 
undercuts, so get all those protru- 
sions out of the way. 

Now place the mold into an oven 
set at 250°. A few minutes will dry 
it sufficiently to continue work 
Meanwhile make some liquid soap 
out of the bar and water. A few chips 
will suffice. Paint the whole interior 
of the mold with this and replace into 
the oven. Mix the rest of your plaster 
now, for the soap will not need to dry 
long. 

Place a spoonful of the plaster into 
the middle of the mold and keep add- 
ing the rest at this same spot, pushing 
it all out over the mold and fins. The 
plaster should be at least 1%” thick 
over the fins. Now press the bolt into 
the center of the fresh plaster, nut 
first. The nut should be %4” or so up 
from the end of the threads. If you 
plan to mount the fish on a piece of 
1%” plywood, the bolt should be 
shoved into the cast until only about 
19” shows. 

When the cast has set and has gone 
through a sweat and cooled, hold it 
in your left hand and tap the edges 
of mold which were not covered with 
the plaster of the cast. It will come 
off easily. 


The mold will come off easily (below). 
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There is your fish! Trim off the 
dges with a knife and cut back the 
nargins of the fins and tail at an 
ngle so that the thickness of these 
ill not show when the cast is 
ounted. To mount the cast, center 
properly on the board and then 
ress down so that the screw head 
ves a mark. Drill a hole the 
liameter of the screw through the 
voard at this point. Now unscrew 
the bolt from the cast and stick it 
hrough the back of the board and 
vack into the cast, where the threads 
1 the nut will soon catch it. Do not 
tighten too much, for the green cast 
nay break. Tighten it later when 
is thoroughly dry. 
f you wish to paint it at once, you 


ust replace it in the oven and give 


t plenty of time to dry thoroughly 
When it is dry, give it a coat of white 
hellac. This will dry in a few 
ninutes and will fill the pores of the 
ast so that the paint will remain on 
the surface. Oil paints are the best 
o use. Tint the cast as you would 
ni a photograph. Since the colors 
a fish fade rapidly when it dies, 
you can not depend on the color 
vhich may still be in your market 
specimen. Most libraries contain 
books on fishes which include color 
plates which can be copied. 
Priorities will not let us go farther 
now, but after the war you may wish 
to make another step or two in this 
hobby. You may want to make a 
permanent mold out of latex rubber. 
Make your mold as nearly perfect as 
you can [Continued on page 134] 


Photo below shows model minus cast. 


Plastic models are made from dies formed from plaster. 








Latex rubber mold of bass is shown in photo above. Note 
glass eye in mold. Removing heavy rubber coat (below). 
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1 difficulties of transportation today 
have sharpened interest in the small 
homemade car which even in normal times 
has been a number one workshop project. 
The chief problem is not so much how to build 
a small car but rather what materials to use. 
Quite apart from wheels and tires it is be- 
coming increasingly difficult to procure the 
essential materials, particularly metal fittings. 
Even the old standby of the amateur car 


How would you like to make 

a little car that can hit 35 mph 

and gets 100 miles on a gallon? 
Here she is! 


by Doug Rolfe 





\S BUSTERS 


builder, the junked car lot, has virtually dis- 
appeared and another famous source of ma- 
terial, the old model-T Ford, has gone with 
the wind. What then is the amateur car 
builder to do? 

The answer is contained in a four-letter 
word, wood. This article demonstrates the 
possibilities of wood as a practical substitute 
for most of the structural members usually 
formed from metal. To illustrate the point 
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8" DIA HARDWOOD PULLEY 


KEYED TO COUNTERSHAFT (2) 
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DRIVE DETAILS (Desien‘A’) 


two designs are offered 
n some detail. Both de- 
signs are three-wheel- 
ers despite the fact that 
the three-wheeled cai 
has never enjoyed much 
popularity in the U.S.A 
The reason for this 
choice is economy of 
material and reduced 
cost—items of para- 
mount importance at a 
time when such things 
as tires are as precious 
as diamonds. 

The designs illus- 
trated are based on the 
ise of standard 20’x2” 
or 1.25 bike wheels and 
tires. Any other wheel 
and tire may be substi- 
tuted, depending, of 
course, upon what ma- 
terial is available, but 
generally speaking, the 
larger 28-inch bike 
wheel is not satisfactory 
for the purpose and 
should be avoided. A 
much better proposition 
for wheels is to try and 
1thain some of the mo- 
torcycle type or even the 
small 12-inch air wheels 
which are often used on 
scooters and wheelbar- 
rows. The 20x2 bike 
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The simple pivoted axle shown here and elsewhere in the 
drawings will do if you can’t obtain an auto-type axle. 


FRONT AXLE PLANK 
* 


"x 6" OA ee iat 


76" STEEL 
Te 







SLOT TO a 

7 SPIN: 
SEE FIG 2 FOR DETANL. OF . - 
OUNTERSHAFT MOUNTING 







— HAROWOOD a" x oO 
BLOCKS SEAT RISER 


STRAP IRON CLUTCH ~ 
PEDAL SHAFT MOUNT 


2" x 2" HARDWOOD 
FLOORBOARD REST 


——MAKE 2 WHEEL 
HANGERS THUS 


PINE FLOORING” 

HAROWOOO BLOCKS 

CHASSIS BOARD ASSEMBLY SLOT TO ENSURE ADEQUATE ~ 
A 


CLEARANCE FOR WHEEL & HUB 


BODY PANELS OF 
COMPO BOARD 



















FENDERS OF 1/2 
PINE OPTIONAL ORILL TO SUIT 


MOTOR BOLTS 


HINGED SHEET 
METAL ENGINE 
COVER PLATE 


CLOTHESLINE PULLEY 
(ANCHOR TO FOOT 
BOARD SUPPORT) * 


WIRE CABLE OR ~ 
STRONG CORD \ 





CLUTCH PEDAL (PIN 
TO YB" PIPE SHAFT) 


LOUVRES OR 
WIRE MESH 


TAP TO FIT BIKE HUB SPINDLE 


AiL OF PIVOTED 
NOD STEERING 
IRON STRAP 


(3) CONSTRUCTION DETAILS .'A PIPE SPINDLE MOUNT 


FLATTEN 


DETAIL OF FRONT WHEEL FITTING 
2 coal 
LOS 





wheel has been selected as a happy medium 
and as the wheel most likely to be obtained 
under present conditions. 

While on the subject of wheels it might be 
wise to point out that ordinary bike wheels, 
regardless of size, are not designed to with- 
stand much power and that the spokes should 
never be used as the anchorage base for what- 
ever pulleys and sprockets the drive system 
demands. In fitting pulleys and sprockets 
the base of anchorage should always be the 
wheel rim. Details of such a setup are shown 
in_Fig. 11. It will be noticed that in this 


method the power is taken up by the rim 
itself and besides being equally distributed 
the whole arrangement serves to strengthen 
rather than weaken the wheel. This is by 
no means an original idea and, indeed, a 
similar design was described in an MI 
project some years ago. Ordinary bike 
chains and sprockets should never be used 
to transmit power except as a last resort 
You will notice that in the two designs given 
the final drive may be through bike chains 
and sprockets or V-pulleys and belts. If 
possible choose the latter. Speaking from 

many years of ex- 
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cycles the author is 
prepared to state that 
even motorcycle 
chains, which are far 
heavier than bike 
gear, are a source of 
trouble since the 
chain rollers and the 
sprocket teeth tend 
wear down and 
permit the chain to 
jump or throw. Of 
course much more 
power is transmitted 
on the average mo- 
torcycle gear than is 
being considered in 
this article, but 
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nevertheless bike 
5 chains and sprockets 
are not designed to 
transmit even such 
moderate power as 
that with which we 
: are concerned, and 
any 5” V-belt is far 
superior for the final 
drive provided the 
pine a tension is kept right 
and the belt is not al- 
t lowed to slip. 

The subject of 
slipping brings up 
another important 
feature of the tenta- 
tive designs of- 
fered. With a fixed- 
gear drive of the type 
outlined in the draw- 
ings, the only provi- 
sion for ciutch action 


is afforded by slip- 

















ping the belt. but 
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not the V-belt. Hence the resurrection of the any small air-cooled engine available may be 
flat-belt drive from motor to countershaft. used. Don’t expect to get much performance 
The flat-belt drive has many advantages. It is with less than two horsepower. Three should 
highly efficient if given a fairly long coupling, be ample for fairly flat country, and with the 
it is not a rubber derivative and is therefore gear reduction indicated speeds of about 30- 
unrationed, and above all it permits the use of 35 miles per hour may be expected and a gas 
easily constructed wooden pulleys which may consumption of approximately one gallon per 
be turned up by anyone having a moderate 10C miles. Kick or rope starters are used on 
knowledge of wood-lathe practice. these small engines and are very desirable 

A two-speed gear and regular clutch would features to bear in mind when looking around 
be desirable, but such things are beyond the for the power plant. Finally, the drive hookup 
facilities of most workshop fans and they are shown is not to be considered as anything 
not strictly necessary for a runabout car of other than a suggestion. Individual builders 
the type we have in mind. The fixed-gear may have their own and possibly better ideas 
with slipping flat-belt clutch will be found or they may have access to gears and other 
adequate for average driving and a judicious material which have been studiously avoided 
use of the slipping belt will prove a very satis- 
factory low gear. 

Before going on to the actual wooden con- 
struction it is well to mention motors. In both 
the designs the installation is a Lauson engine 
of slightly over three horsepower. Naturally 
this particular engine is not obligatory and 
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\g/ 


2 i. i" x 10" ASH SPRING BOARD 
MUSLIN Zs 
yi DESIGN B - POINTED NOSE ASSEMBLY 


in the designs shown. These designs are 
worked out to afford the last word in sim- 
plicity, and may be modified in any way the 
builder cares to suit his purse and material. 
Now to get down to the all-wood construc- 
tion. The designs given have been labelled 
A and B for purposes of reference. Design A 
is a simple buckboard. The chassis or main 
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frame member is nothing more than a 2”x10” 
plank and relies on its own resiliency for the 
springing. Upon this member rest the seats, 
the power plant, drive gear and the running 
gear. The slot for the rear wheel should be 
cut to suit the wheel actually used. Make 
the slot long enough to permit easy mounting 
of the wheel. Dimensions given in the draw- 
ings are based on the 20”x2” bike wheel and 
tire already referred to. The only metal parts 
required in this design may be counted on 
me hand and absolutely no metal machine 
work is necessary. 

The countershaft is mounted on the blocks 
which serve to support the seat back. The belt 
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tensioner or “clutch” is also mounted on one 
of these blocks as shown. Countershaft bear- 
ings may be made as indicated in detail draw- 
ing Fig. 2 or they may be purchased. The 
babbit-lined bearing shown is not difficult to 
make and with the constant drip oil feed sug- 
gested is sufficient for the purpose. The front 
axle as shown is merely a length of oak 
pivoted to the chassis plank. Steering is ac- 
complished by means of a drum or bobbin 
and cable or rope as shown in the detail. If 
a regular auto type axle is available or if the 
builder has the facilities and ingenuity to 
construct such an axle, it is definitely to be 
preferred because while the pivoted axle is 
easy to make and install, it has certain in- 
herent weaknesses which are particularly 
noticeable in a three-wheeled design. In any 
case if the pivoted axle is used the builder is 
advised to add two small safety skids at the 
seat station in order to minimize the danger 
of tip-overs. With such low ground clear- 
ance, however, this design is unlikely to tip. 
Smaller diameter wheels are not advisable 
for this particular design since the natural 
give or bend in the chassis plank will further 
reduce the already low clearance 

The buckboard design may be enclosed with 
a simple wall-board body if desired. Out- 
lines for such a body are indicated in the 
drawings. Whether it be left in skeleton form 
or enclosed, design A makes a neat little 
tender or runabout for two adults and will 
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a be found ideal for short hops to the bus stop, case the motor board can be a single cross 
— the railroad station and the local market. plank. notched into the side planks. The 
pods The drawings make no provision for a brake wheels are mounted on spring boards as 
The but the rear wheel is specified as having a shown. These should be of ash, the rear 
it to coaster brake hub. Page 97 of the April issue spring boards being spaced to suit the width 
sus - MI shows how the hub can be utilized asa of the hub. As in the “A” in the front axle 
pe very satisfactory brake. If you are unable _ is of the simple pivoted type. It is quite prac- 
ae get a wheel with a coaster brake hub. | tical for the sort of use such a small car is likely 
ol ; not difficult to devise a brake acting against to get. but safety [Continued on page 136] 
If the countershaft pulley. 
the but the bike hub brake is 
+ an to be preferred both for ~—-— 
i simplicity and efficiency. SHAPE AND 
‘ae Design B is a more am- SAND THUS 
bitious project but hardly 
oe more trouble to construct pot nya 
ped than design A. In this in- ial 
our stance the body and chassis va J 
the are integral members and coe 
ae are formed quite simply by . 
8 bending two 12” planks ia 
tip. into what we may term ap- PIPE FLANGE - 
able proximately a canoe shape. To aabeae 
cad In bending the planks it ) 
a may be necessary to put in | CUT FROM 
a few shallow saw cuts 1} 7/8" STOCK 
vith where the bend is most aa 
ut - acute. This will depend DESIGN FOR PLYWOOD STEERING WHEEL 
the upon the lumber used. If | 
ieee good quality straight- _ 
ttle gg ele ape ge COUNTERSINK STOVE BOLT 
will for the side planks, a S/o" FROM Rim TO PERMIT. FOR BOLT HEAD Gs~ , 
thorough steaming EXACT CENTERING = 
eae should suffice to en- OF PULLEY 
sure the bend. It is 
{| not essential that the 
ends be pointed as 
shown. By employ- 
1 | ing wider end blocks 
as in Fig. 6 the bend 
r can be considerably 
r reduced. The pointed 
design makes a neat 
job and is worth the 
| trouble particularly 
v when the job is faired 
in with the turtle- 
decking. 
4 The motor shown 
: in the drawings hap- 
; pens to have a 
dropped oil sump: 
and in consequence 
the motor-mount | 52% Sit Tecan 
boards are divided. If OF STRAP IRON HANGERS 
4 the motor has a flat 
OR base, this is all to the (a) DRIVE PULLEY DETAILS esau o wennne Tees oP 
ail ; 5 . = : 
jood and in this | TURN PULLaY prow ~ HARDWOOD TO SUIT RiM & PULLEY INTENDED 
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The navigation (except 

N OUR last lesson we considered the two 

basic problems in -Navigation—direction 
and distance, and their importance to a pilot 
who must keep an eye on his fuel supply and 
take the shortest route possible from his point 
of departure to his destination. Before we 
take up the different methods of navigation, 
let’s consider the instruments the pilot must 
use to measure these directions and distances. 
Although we could spend a great deal of time 
on the complicated and fancy ones which have 
been developed within the past few years and 
even months, we'll choose to ignore them 
temporarily and stick to the five old reliables: 
the clock, altimeter, air speed indicator, drift 
sight and compass. The turn-and-bank in- 
dicator is sometimes used and so we'll men- 
tion that, too. 

On these pages I have included a couple 
of photos of the instrument panels of the 
more popular light planes so we can get an 
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the drift sight) are checked above. 
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Lesson 8—lInstruments for Navigation 
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Compass is parallel-line type. 


idea of the general layout. Of course the 
engine instruments also are visible in the 
pictures but we'll reserve them till later. Take 
a glance (but only one) at the “office” of the 
Douglas in one photograph. It looks pretty 
complicated and bewildering to the amateur, 
but when you have around 3,000 hours in 
ycur logbook, it’ll be as easy as pie to under- 
stand. Notice how snappy looking the light 
plane panels are, with glove compartments, 
cigarette lighters and all, and think what 
beautiful little jobs we'll be sailing around in 
after the war. 

Now for the instruments! 

When our friend the clock decided to go 
into aviation, its old name didn’t satisfy it 
any longer and it had it changed to the 25- 
cent word, chronometer. The wrist watch took 
on a new name, too. On the wrist of a pilot 
it is known as a chronograph. Regardless of 
title, the chronometer’s only essential dif- 
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This is the panel of a modern Taylorcraft. 


ference from the ordinary variety is a sweep- 
second hand. Even this is not necessary. 
however. The purpose of the clock in naviga- 
tion is to tell the time of day and the elapsed 
time of flight. A good dollar watch will do 
both of these satisfactorily. For elapsed time, 
simply note the time when you take off. If 
you took off at 3 p. m., and it’s now 5 p. m., 
the elapsed time is 2 hours. Just as simple 
as that! 

The altimeter, how- 
ever, is not quite as com- 
mon to us as the clock 
Its function is to tell us 
our altitude of flight. In 
construction it resembles 
closely an aneroid bar- 
meter, and like that 
instrument it is affected 
by changes in atmos- 
pheric pressure. 

The atmosphere of the 
earth consists of a blanket 
of gases (which we'll 
learn more about in 
Meteorology) approxi- 
mately 200 miles thick 
and held to the earth 
by the pull of gravity. 
The air near the surface 
of the earth is com- 
pressed by the weight 
of the air above, and 
thus its density or weight 
per unit of volume is 
greater than that of the 
iir above. As the plane 
limbs, therefore, the 


The many instruments on this 
panel are needed by planes 
which fly in all weather. 


September, 1943 





The Luscombe, too, is right up-to-date. 


air pressure gradually becomes less and less 

Inside the altimeter is a small sealed 
cylinder from which most of the air has been 
removed. This cylinder is expanded by a 
spring so that at sea level there is a balance 
between the weight of the air pushing against 
the cylinder tending to collapse it, and the 
spring tending to hold it extended. At this 
point the altimeter needle, connected by a 
system of levers to the cylinder, reads zero 
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on the dial. As the altimeter is carried up- in altitude. a few seconds must elapse to give abo 
ward by the plane and the air becomes lighter. the altimeter a chance to react to the pressure of : 
the spring becomes more powerful than the change and register correctly. The instru- st 

air pressure outside and extends the cylinder ment shown in the photograph is a sensitive 
and the pointer moves to the altitude read- altimeter which can be adjusted to read = 
ing. As the plane descends to sea level accurately the exact altitude of the plane st 
once more, the increased weight of air above sea level. The adjustment is made ed 
compresses the cylinder against the spring from the altimeter setting obtained from a sti 
and the needle is pulled back to weather broadcast or teletype ph 
zero. | . report which we'll learn about in Or 
The altimeter is subject to two Meteorology. The simple alti- yes 
errors. One is caused by tem- meter has one pointer and when me 
perature change in the atmos- set to zero before the plane takes oa 
phere. and the other by “lag” off from the airport, it tells us “a 
which means that after a change our altitude above the field only non 
he air speed indicator tells sp 
[) us the speed of the plane through of 
TT the air. Mounted on the leading i 
A edge of the wing or on the wing - 
HIGH on strut out of the way of the = 
ALTITUDE J . th 
pe 
™ th 
4 tu 
ss in 

LOW NO 
ALTITUDE NOTICE 
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WEIGHT 
OF AIR 


Here is a change in 
the Civil Air Regu- 
lations, so be sure 
you correct Lesson 
5—Safety of Mod- 
ern Flying on page 
108 of the June MI. 
The width of a Civil 
Airway has been 
reduced to 10 miles 
to aliow more room 
for maneuvers of 
military planes. 






The altimeter indicates altitude above sea 
level. As Captain Marvel shows us. de 
creased weight of air with altitude causes 
diaphragm to expand and moves pointer. 
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Oo in 
ight. 2 AIR 
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card eae 
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> So 
orks. 
/ 
The pitot (P) and static ae 
(S) tubes are shown in 
photo and drawing Captain Marvel is 
ive above. Greater speed using an early 
ire of plane causes greater type air speed in- 
a pressure in open tube. dicator above. 
ve 
Lon propeller slip stream are two tubes which Aijr doesn’t pass through the pitot or static 
de lead directly to the instrument proper on the tubes, but sometimes water, ice or other ob- 
‘ instrument panel. Their shapes vary. but the structions will block the holes and cause in- 
one shown in the accompanying diagram and_ correct reading. Never test the instrument 
* photo is the commonest to light plane pilots. by blowing or sucking on the tubes for there’s 
i One tube, called the pitot tube, is open at the no quicker way of ruining it. 
a end and faces the air flow. It leads to a small The air speed indicator is subject to errors 
nee metal bellows in the instrument proper. The of temperature, pressure and air density. True 
a second or static tube is closed except for a correction can be obtained by use of a com- 
" series of small holes along its sides. It leads puter or tables, but an approximate correc- 
; to the case of the instrument. As the plane _ tion is 2 per cent per 1,000 feet more than the 
sh speeds along, the air is forced into the mouth _ indicated air speed. For example: if the in- 
2 of the pitot tube, expanding the bellows and __ dicated air speed at 5,000 feet is 90 m.p.h., the 
‘= moving the pointer across the dial. The true air speed can be found by taking 2 per 
















greater the speed, the greater the pressure in 
the pitot tube, the more the bellows is ex- 
panded, the farther the pointer is moved and 
the higher the speed recorded. The static 
tube maintains normal outside pressure in the 
instrument case and increases the efficiency. 
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cent per 1,000 feet, or 10 per cent in this case, 
times the indicated air speed of 90 m.p.h., 
which gives us 9 m.p.h., and adding to 90 
giving us 99 m.p.h. as the answer. 

The drift sight is an instrument which 
[Continued on page 134] 


enables us to 


The turn-and-bank indi- 
cator is sometimes used 
in conjunction with the 
compass for accuracy. 


te 


The simple drift grid, 
set in the floor of the 
plane, determines angle 
off course from wind. 
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Photo below shows “Toughie” in glide. 





ERE, fellows, is the ship that will make 

you shout with joy. It has good looks, 
having won every beauty event it has entered, 
and it is a very consistent flier having won or 
placed in every flight contest. It is powered 
with a %4- or ¥s-h.p. engine and swings a 
three-bladed folding prop that is really 
efficient. If the builder constructs this ship 
exactly as shown, the author promises that it 
will never “spin in” under power and that it 
will amaze him with its performance. After 
sundown it will stay up for three minutes on 
a twenty second engine run. 

Before starting to build, study the plans 
and instructions very carefully. When mak- 
ing the fuselage, cut out and install plywood 
former F-2 at station 2. This will help to 
keep the fuselage square. Be sure the entire 
fuselage is squared up perfectly before gluing 
in all cross members. Glue in former F-1 at 
station 1 and remove top cross member at 
station 1 after the glue has dried. Build the 
cabin as far back as station 5. 

Add formers T-6, T-7, T-8, T-9, T-10, and 
T-11 to the fuselage. Glue top 4”x%” 
stringers in place. Cut out the hard-maple 
motor mounts and glue them in place, using 
plenty of glue. Carve and install the soft 
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TOUGHIE—model plane 


by 
Artie Gray 


This class “C” cabin model 
really is classy and will 
steal all the show prizes. 





balsa tail piece. Cut out and glue the ply- 
wood piece B-3 in place. 

Make the landing gear and fasten in place 
with heavy thread and glue. Cut out and 
glue in position all T, S and B formers. Add 
the three stringers to the sides of fuselage 
and taper them down at the tail. 

Put on sheet balsa and planking as indicated 
on the plan. Before carving and gluing the 
soft balsa nose piece in place, drill holes in the 
engine mounts to 
fit the motor. Solder 
the motor-bolt nuts 
to two brass plates 


and nail to the - | 
bottom of the 5 
mounts. Carve the \ 
removable cowl 


after installing the 
engine, so that you 
can fit it around 
your particular 
power plant. Sand 
down the entire 
fuselage and plank- 
ing until smooth. 
Lastly, add %4” 
dowels for holding 
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Make full-size layout of side view of fuselage from drawings above and follow closely. 
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1/6" MED. BALSA 
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the wing and the tail sections to the fuselage 

Due to the slight amount of dihedral in the 
stabilizer, it is built upside down. There is no rib 
plan for the stabilizer because, when finished, it is 
sanded simply to a streamlined contour on the 
top to give it lift. Be sure that the trailing edge 
curves to match the taper in the main spar. Cut 
out former T-13 and glue to the bottom of the 
stabilizer. Glue the 4s3”x4”"x4%s” key to the rear 
of the fuselage. Former T-13 should fit snugly 
and the stabilizer should line up perfectly. Carve 
a soft balsa block to fit the top of the stabilizer and 
glue it in place. 

The rudder is built in the same manner as the 
stabilizer. except that it is built in two parts. These 
parts are held together with three tin hinges. Sand 
the rudder, cover it and glue the fin or front part 
only to the stabilizer, leaving the rear part to 
move freely. 








SLOT 1/4* FOR LOCK 
FIT WITH THE BUILT-IN 
FUSELAGE KEY PIECE 
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\/6" X 578" MED 
BALSA (ONE PIECE) 
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NOTE - STABILIZER RIBS ARE NOT PRE-FORMED BUT 

MERELY CUT TO LENGTH ANDO SANDED TO A GENERAL 

AIRFOM. SECTION ON TOP SURFACE ONLY AFTER ASSEMBLY 
—* 
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MOTOR BOLTS 


CARVED BALSA 
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HARD MAPLE MOTOR 
MOUNTS - 3/8" K 5/6"x 6 
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For the wing, cut out the plywood section 
and glue four hard-balsa main spars in place 
While the glue is drying, cut out the ribs and 
trailing edges. Place one side of the wing 
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tern of the prop 
and hub. The 
nose block and 
cowl cre shown 
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spar in position and pin fast the lower spat 
Don't stick pins through the spar: at the plac« 
where No. 9 rib will go, nail a staple over the 
lower spar to hold it down. Do not mark on 
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WING CENTER ~ MAKE | OF i/@* PLYWOOD 











j Drawing above shows the reinforced 
wing center made from plywood. 


split this spar. Place a 2” block 
under the tip letting the lowe: 
spar take a natural curve. Slide 
in ribs No. 1 to 9 and glue in place. 
Starting at rib No. 10, place 4”- 
wide blocks of wood under the 
lower spar at the place where each 
rib goes. Make sure these blocks 
are straight, just touch the bottom 
of the lower spar, and are as long 
as the wing chord. Place the re- 
maining ribs and glue. 

The leading edge is made from 
four pieces of balsa, each piece 
being glued on separately. This 
makes the leading edge hold its 
curve. The lower pieces of the 
laminated trailing edge are glued 
together before gluing to the ribs. 
Next add the top pieces of the 
trailing edge. Tips are now added 
to the wing. The center rib will 
have to be cut in half where it 
butts up against the spars. When 


ee 


LLING OF MOTOR MOUNTS | 
SUIT POWER PLANT 






The tuselage assembly and motor 
mount are shown above; adapt 
to motor used. Below: Prop hub. 








PROPELLER HUB ASSEMBLY 
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HUB CENTER 
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SHAFT 


FILLER PIECE —WELD 
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building [Continued on page 136] — 
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This novel idea is the 
rainchild of Ted 
Straeter, famous or- 
hestra leader and 
omposer. Materials 
necessary are: a few 
ake pans, some 
white enamel paint, a 
ar of glue or cement, 
and, of course, pic- 
tures or photos to suit. 


=a 
cae PAN PICTURE FRAMES 







An ordinary cake pan serves as the picture 
frame. Any size or shape is satisfactory. 


First the cake pan is painted carefully inside 
and out with white enamel or flat white paint. > 


When pan is dry, inside back and reverse 
surface of the print are coated with iron glue. 


Next the photo is placed in the pan and 
rubbed flat. Attractive frame is the result. 
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An Aid In Drying 


Stockings 
. ps PREVENT the wind : 
from twisting you ~ 


stockings around the 
clothesline. fasten pape: 
clips of the type shown on 
the toes of each stocking be- 
fore hanging them out. The 
clips provide just enough 
weight to keep the stockings 
hanging straight 





To Stop Boiling Over 
7 PREVENT the contents of a cooking 


pan from boiling over when heating on 


the fire, grease the entire inside edge of the 


pan, about an inch from the top. with lard or 
shortening. The boiling liquid will climb to 
this point but no higher. 
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HOME AIDS 


Case For Bobby Pins 


TOW that milady must furnish her ow: 
4 bobby pins when having her hair done 
it the beauty parlor. she will find an empty 
It will 
keep the pins from straying all over he: 


lipstick case handy for carrying them 


Metal case is best 


pockets and pocketbook 
if one is available 





SS 


<€ To Prevent Soap Waste 


.\ ] HEN the soap begins to get low in the 

soap dish and just a sliver remains, most 
of us are inclined to look upon it as being 
It still can 
be used, however, if it is combined with the 
new cake as shown. 


worthless and to throw it away 
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Polish Renews 


Sun Glass Frames 


F THE frames of you 

sun glasses have become 
faded or streaked, you can 

ake them look like new by 
applying liquid nail polish. 
Use any color desired to 
make them match your cos- 
tume. Polish dries quickly 
and will last. 





Hand Mirror For 


Spot Cleaning 


HAND mirror is a good 

substitute for a dry- 
cleaner’s glass-top spotting 
table on which garments are 
placed to remove stains. 
Mirror keeps cleaning fluid 
in contact with fabric for a 
longer time, dissolving the 
stain and removing it 
quickly. 





Opening Heated Cans > 


T IS a custom with housewives to heat 
canned foods directly in the can, but due 
to the pressure built up inside the can it is 
possible to suffer severe burns when opening 
it. Cold water running over the top of the 
can will relieve the pressure for a minute. 





Plate Prevents Tipping 


W HEN the picnic cloth is spread on un- 
even ground, it is something of a feat to 
prevent glasses and cups tipping and staining 
the cloth. The remedy is to cut a round hole 
in the bottom of a paper plate, invert the plate 
and set the glass or cup in the hole. 
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FORK and 


SPOON 





Cigarette tray with holder for match box is shown 
above. Follow the instructions in drawing below. 


KNICK-KNACKS 


A spade is a spade. but a spoon can become 
a cigarette tray and a fork can become a 
bonbon dish. Not by magic—just ingenuity. 


by Charles and 
Bertram Brownold 


I ERE'S an idea with which the amateu 

craftsman can have a veritable field 
day. All he needs are some forks and 
spoons from the 5-and-i0, a few tools 
screws and nails and some scrap wood and 
metal. The fun lies in cutting and shaping 
the forks and spoons and using them in the 
design of small but attractive and useful 
novelties. Eight separate items are de- 
scribed in this article but the reader is not 
advised to confine himself to those alone 
Let him use his ingenuity and fashion 
knick-knacks just as original and orna- 
mental as those of the authors. 
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FIG.1 





DIRECTION 
OF GRAIN 


FIG. 3. 











Six spoons, some wood and six pieces of sheet lead 
are needed for these book ends. See drawing at right. 
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This flower-vase holder consists of four spoon handles 
and a sheet-metal disk and strap. Details at upper right. 


The forks and spoons used in making these things cost 
five cents each. The spoons are all of the large soup-spoon 
type. Where they are fastened to wood, small screws or 
escutcheon pins were used. Where they are fastened to 
metal, the escutcheon pins were cut short and used as rivets. 


Cigarette Tray With Match Holder 


With a hacksaw cut the howls of two spoons in such a 
manner that only a tab of metal is left on the handle of each. 
Hammer the tabs flat and drill two holes in each to accom- 
modate small screws. See Fig. 1. The tabs should cor- 
respond in size to the end of an ordinary matchbox of the 
kind shown in the photo. Next cut 242” off the handles of 
two more spoons and bend %” of the cut end of each to a 
right angle. See Fig. 2. Drill a hole for a screw in each. 
Then cut a block of hardwood just large enough to fit snugly 
into the outer slide of the matchbox and in one end of it cut 
a notch as in Fig. 3. 

The block and four spoon handles are now ready to be 
assembled. Place the ends of the spoon handles in the notch 
and fasten both in place with one flat-head screw, having 
first countersunk the hole in the spoon handle that goes on 
last. Then screw on the remaining two spoon handles, plac- 
ing one over the other. Two round-head wood screws are 
used, and each screw passes through both tabs. Drill holes 
in the block for the screws to prevent splitting. Watch the 
direction of the grain in the block. It is well known that 
screws do not hold well in end grain. The last steps are to 
drill the other ends of the spoon handles for nails or screws, 
to bend them and fasten them to the cigarette tray. The 
tray can be of wood or metal and may be designed to suit 

ndividual taste. The tray shown has sides of %4” oak 
rabbeted to receive a bottom of %” plywood. It is 42” deep, 


The attractive and ornamental shelf shown in the photo 
and drawing is made from fork handle and eight tines. 




















FIGS 10 & 11. 











The portable candle holder requires a small 
wooden dish and a spoon handle. See Fig. 15. 





A metal disk. shaped with a ball-peen ham- 
mer, and spoon handles make this bonbon dish. 
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FIG.15. 
FIG.14. 








The candle holder for the dinner table is made of 
the handles of six spoons. See Figs. 13 and 14 above. 


measures 614”x644”" outside and is partitioned t 
hold four different brands of cigarettes 


Book Ends 


Six spoons are needed for this job. Cut off th 
bowls, bend as shown in the photo, drill for light 
round-head nails, and fasten them, three each, to 
the wooden book ends. After they are in place 
cover their lower ends (the cut ends) with tips cut 
from the bow!s of two of the spoons. These tips 
are also drilled and held in place by light round- 
head nails (escutcheon pins). The tips, before 
being fastened in place, are shaped with a file as 
in Fig. 4. The back of each book end is shaped 
with a jigsaw as in Fig. 5. 

Instructions as to the making of these simple 
wooden parts of the book ends are probably un- 
necessary. but it should be mentioned that the 
base of each is weighted by three thicknesses of 


13” sheet lead screwed to the under side and con- 
cealed by a light frame of the same wood as the 
rest of the book end (Fig. 6). The frames are 
glued under pressure. After the lead is in place 
felt is glued to the [Continued on page 138] 





The cups of four spoons fastened with an upholsterer’s 
nail form this graceful ash tray of flower-like design. 
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with 
W oven Seat 


by Benjamin Nielsen 


| ERE is a beautiful, modern vanity bench 
which requires little expense and effort, 
it which will add a great deal to the charm 
f milady’s boudoir. It can be made of wal- 
it. as was the one illustrated in the photo- 
graphs, or of: any desired hardwood to suit 
yur furniture set and taste. 
First cut out the four blocks and drill them 
) make the corner pieces. Next the side and 
nd rails are turned and grooved to take the 
veb strips. In making the legs, the first 
peration is the turning of the tenon and 
ipper part of the leg, and then the bottom is 
trimmed off and rounded to its finished shape. 
When the parts have been assembled, cover 
them with three coats of shellac, rubbing 
down well between coats. Weave the web 
seat and fasten to the frame as shown in the 
Apply glue to the grooves and then 
vedge in the ends of the web strips. Be sure 
to pull the strips tight before fastening the 
ends to insure a seat which will not sag in 


the middle. 


photo. 
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CONSERVE YOUR BOAT 


HEN worms and rot begin to go to 

work on your sailboat, their results 
can be quite disastrous if you don’t heed that 
“stitch in time” adage and do a little repai 
work where necessary. 

Where the keel or skeg are not so badly 
eaten as to require complete replacement 
a little surgery will prove effective. First 
probe and mark out the affected area and 
then saw out as small a section as possibl 
to remove the rotten wood. Apply a blow- 
torch to the “wound,” plug with cement and 
fit an oak scarf in place, securing it wit} 
lag screws. When you have trouble with 
that most inaccessible of all places, the cen- 
terboard well, remove the centerboard and 
plug the bottom of the well as shown. Fill 
it with creosote and allow it to stand a few 
hours. Don’t get creosote in your eyes: it 


stings! 
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MAKING BLOCKS FOR SMALL BOATS 




















N RACING small sail- 
boats, it is quite 
necessary to save all the 
veight possible because 
each ounce saved means 
just a little more speed. 
Where one races with a 
ne-design class, where 
ill boats are identical in 
design and construction, 
f one can save enough 
veight to pick up only 
1 few seconds for every 
mile of the course, it 
may be the means of 
winning the race. 

As a result of this, 
racing sailboats during 
the past few years have 
been “skinned down” in 
every imaginable way. 
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The heavy halyard ~~ 2 & ta + were? DRILL 4! 
sheave at the masthead + i '? a" 
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lighter wood jam cleats. 

Even the mast track has disappeared in favor 
f the slotted mast. In some extreme cases, 
the canvas deck has gone in favor of a brightly 
finished wood deck—and so on down the line. 
As a result most small one-design class boats 
are a lot faster now than they were five or 
ten years ago. 

Generally, the hardware manufacturers 
have not been aware of this change, which. 
incidentally, took place long before the 
present material shortages, and they con- 
tinued to advertise and sell heavy, bulky 
hardware that not only looked out of place 
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but which actually served to make the boats 
far less efficient. Among these heavy pieces 
that were offered were the blocks, or “pulleys” 
as the landlubbers call them. The galvanized 
iron types were not only heavy but also 
clumsy. Those made of brass were but little 
better, and the worst part of all types was that 
in each case the axle upon which the sheave 
turned was the weakest part of the entire 
block. 

I began toying with the idea of making my 
own blocks, therefore, and after working out 
one on paper and [Continued on page 140] 
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\ B-BATTERY 


HE radio fan or now in-active radio amateur who 

wants to put some of his radio material to work can 
make one of these serviceable inter-room talking systems 
The simpler system will do 
nicely between various parts of the house where not 
more than fifty feet will intervene. For longer stretches 
such as between house and barn or between two neigh- 


boring houses, the tube 
amplifier system will be 
found to give added sig- 
nal strength and cover 
the greater distances 
easily. 

The simple set consists 
of a microphone trans- 
former (single-button), a 
single-button micro- 
phone, pilot-light bulb 
and socket, single-pole 
switch, six-volt battery, 
[Continued on page 139] 
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Shield For Chokes 


ERE’S a use for those old flash- 

light batteries. Take the bat- 
tery cell, clean it out thoroughly 
and use it as a shield for chokes, 
coils, small transformers and small 
variable air condensers. 
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Emergency Condenser 


From Foil And Paper 


CYLINDRICAL condenser 

that will withstand consider- 
able voltage can be made at home. 
It is composed of a strip of copper 
foil cemented to craft paper. This 
material can be purchased at a 
builder’s supply shop and is used in 
insulating. The capacity can be 
worked out by formula, but for or- 
dinary use where the capacity is not 
critical, two strips of the foil about 
1” wide and 10” long will suffice 
for by- [Continued on page 141] 
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Resistors As R.F. Chokes 


URNED-OUT glass tube resistors can be utilized 

as small R.F. choke foundations as shown. Re- 

move one metal cap from the resistor and pull out 

the old resistor strip. Replace the cap and cut out 

two stiff cardboard washers that will just fit over each 

end. Cement these and the cap in place with glue 
or Duco cement. 

Use silk-covered magnet wire of about No. 30 
gauge to scramble wind from 100 to 150 turns over 
the resistor body between the washers. Solder ends 
to the caps and cover wire with Duco cement. Chokes 
will have impedence of from two to three millihenrys. 
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| game non-priority materials are 
used in the construction of this 
beautifully modern and streamlined 
flexible screen. Not even a nail, screw 
or tack is needed, and while it re- 
quires quite a number of pieces, it is 
at all difficult to make. This 
project is ideal for using small strips 
and pieces too narrow or small for 
other uses. Being flexible, the screen 
can be rolled up or folded flat. Any 
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PIECES not 
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wood available may be used in the 
construction. 





The small hinge pieces 





Pieces of colored wood of four different sizes are 
tequired. Assemble as shown in photo below. 










are made of contrast- 
ing woods, but if light 
colored wood is used, 
half of these pieces 
can be stained fo 
contrast. The dowel 
holes are easily and 
accurately bored 
with the aid of a 
simple jig, set up on 
the turning lathe, as 
shown in photo and 
drawings. All parts 
are finished before 
assembling. 


Screen may be rolled up 
as shown at left or may 
be folded. Stain hinge 
pieces different colors. 
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Number Your Parts! 





[Continued from page 95] 


shank or other arrangement for securing the 
block to the movable dovetail piece may be 
fastened temporarily with bolts and then secured 
by welding, or it may be simply welded. After the 
longitudinal hole is threaded for the setscrews, 
mill the type slot, making it about 4” less in 
depth than the overall length of the type and just 
wide enough to permit the type to be inserted 
and removed without binding. From cold-rolled 
stock make two spacers to go between type and 
setscrew ends. These spacers should be about 
even with the bases of the letters on the type 
when in position; they may be blocked up or 
honed down to match the depth of impression. 

The sliding table consists of a steel piece having 
on its bottom a steel strip or two lugs fitting in a 
groove in the slide support. The H-shaped support 
shown in the photographs was discovered in a 
junk heap; it would be better if it were some- 
what wider and not quite so thick. A satisfactory 
track for the sliding table can be made from 
two pieces of angle iron or a channel strip. 

The work-supporting steel block fastened to 
the sliding table by two small angle-iron pieces 
may be adjusted sidewise 12” or so. The top 
surface of this block may be grooved on a shaper 
or planer to accommodate various kinds of work, 
or it may be fitted as shown with adjustable 
strips to guide the work. These strips form a 
channel or groove in which rolls the tool being 
numbered. For straight cylindrical pieces such 
as the shanks of drills or reamers, no guide stripa 
are needed. 

The lever system by which the sliding table is 
moved is shown in Fig. 3. The two levers are made 
from stiff strips of steel of any convenient thick- 
ness and width. The handle is made from a piece of 
hardwood, or a hammer or hatchet handle can 
be adapted. Secure the nuts on all bolts so they 
won't loosen as the levers operate. 

Through trial and error you will determine the 
best positions for the work-supporting block, best 
starting position for the sliding table, etc. Be 
sure that the table slides freeiy and is well-oiled 
where it makes contact with the grooved support. 

To number a cylindrical piece of work, insert 
the type into the holder and lock the holder in 
the dovetail block. Place the work on the work- 
support block and turn the adjusting screw until 
the spacer to the right of the type bears on the 
work enough to make it roll when the table is 
moved. Move the table to the left, rolling the 
work across the type. You may, of course, reverse 
the process, starting with the work to the left of 
the type, and moving the table to the right. You 
may adjust the work support so the work falls 
away from it after being numbered. Examine the 
impressions of the type carefully, and make 
necessary adjustments by shimming up the slide 
support or other parts to overcome unevenness. 
Depth of impression should be sufficient to permit 
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light filing to remove burr and polishing. Once 
machine is set up and adjusted, parts can 
numbered at a surprising rate, 

To impress numbers on a flat surface such asa 
sheet of metal, place the sheet beneath the type 
and place under it a short length of drill rod to 
act as a roller. Operate the press as for cylindrical 
work, 








Lunch Box Enlarger 








[Continued from page 87] 
beyond the border of an unmasked negative will 
fog the paper. 

The porcelain socket was mounted with nuts 
and bolts in a horizontal position in the lid of 
the lunch box. The housing lid can then be thrown 
open on its hinges when required for cleaning 
the diffuser glass or changing the light bulb. A 
suitable bushing was fixed near the socket, 
through which the electric cord was passed, and 
which prevents damage to the wire insulation, 

With the three foot post, the lens of the 1A Auto- 
graphic Kodak Jr. will permit the making of en- 
largements up to 11”x14” from 214”x2%4” and 
214”x314” negatives. For still larger enlargements 
or smaller reductions, a portrait attachment can 
be used. For smaller size negatives, such as 35 mm, 
the same portrait attachment is necessary. 

Although not absolutely essential, it’s a good 
idea to add a bit of beauty to your finished en- 
larger. Stain all the woodwork including the 
baseboard a nice deep shade of maple or ma- 
hogany. 





Ideas For Service Men 


[Continued from page 99] 





as is. (Give us a drag on that before you throw 
it away, Corporal.) 





SERVICE MEN'S SERVICE, 8 East 61 Street, New 
York City, is a voluntary, non-profit organization 
specializing in shopping for service men and 
women. Men and women in the service, or 
civilians wishing to send gifts to service friends, 
need only write a letter describing the article to 
be purchased, and enclosing mailing directions 
and a money order to cover the cost of it. Volun- 
teer workers do the shopping and shipping, and 
return any money left over. No package may be 
sent overseas, however, without a permit from 
the service man's or woman's commanding officer. 











Dissolving salts in water makes the water more 
effective in extinguishing wood fires. 
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HE NEVER saw a Jap plane in his life. Never han- 
dled a weapon deadlier than a BB gun. He’ll never 
ood} make the headlines or the history books. 
| en- But he works in a plant back home that makes 
the prec ision instruments. And when the target’s a Zero 
ma- | moving at more than 300 miles an hour, anti-aircraft 
marksmanship is an instrument job. Hit or miss —it 
— depends on him! 
Precision instruments count heavily in every action 
in this war, are needed in unprecedented numbers. 
This is especially true of optical instruments, TEST FOR A PERFECT MARRIAGE 


which Universal now makes for the Army, Navy, 

















row 
Marines and United Nations, in quantity production A binocular is really two instru- 
hitherto thought impossible where present high ments fastened together, one for 
— standards of precision are so vital. each eye. They must be exactly 
ons ;* . . aligned so that both eyes can see 
Today, thanks largely to Universal engineering ai: mame. Scie: te ces ai ean 
n research, outstanding accuracy in lens-making 1s scatn Sow bineruless ot the Unieareal 
d achieved more economically than ever before, any- Camera Corporation plant—making 
4 where in the world. sure that the two instruments have 
> Result: A new impetus in the development of become one instrument of highest 
s photographic and optical instruments — promise of precision in a perfect marriage. 
; finer-than-ever cameras available to everyone. 
2 ¥ l 
4] 
> | versal [AMERA [ORPORATION 


etre ay NEW YORK + CHICAGO - HOLLYWOOD 


we're prouder of! 


ore Makers of Precision Photographic and Optical Instruments + Peacetime Manufacturers of Cinemaster, Mercury, Corsair Cameras 
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The School Shop 





[Continued from page 113] 


determine the angle through which our plane is 
being drifted off course by the wind. Although 
many complex types are in use at the present 
time, the ordinary grid type shown in the drawing 
serves the purpose. It is transparent with ruled 
lines as shown and is mounted in the floor of the 
plane with its center line parallel to the longi- 
tudinal axis of the plane. The pilot looks through 
the grid at the ground below and watches the 
apparent path of objects across the lines. The line 
on the grid parallel ‘to this path indicates the 
angle of drift. 

The magnetic compass is the instrument for in- 
dicating the direction of flight. There are various 
forms of compasses but the one shown is typical. 
The case is made of a non-magnetic material and 
has in front a glass window through which the 
compass card is visible. Bown the front of the 
window is a white line called a lubber’s line which 
serves as a marker for reading the card. The card 
itself is circular and is suspended in the case by 
mieans of a jeweled pivot and bearing. It is marked 
with white luminous paint. The cardinal points 
of the compass: N, E, S and W, and numerals for 
every 30 degrees are painted on the card. The 
final zero for each number is omitted, however. 
For example: 3 on the card means 30 degrees and 
33 means 330 degrees. Attached to the bottom of 
the card are a series of magnetic needles which 
actuate the compass and keep the card lined up 
in a N-S direction. 

The case is filled with a liquid which tends to 
float the card, reduce friction on the jeweled bear- 
ing and keep the card from oscillating. Formerly 
alcohol or kerosene was used as the liquid, but 
recently it has been discovered that vernolene, a 
cheap paint thinner, is very satisfactory and also 
kinder to the luminous numerals. 

Compasses are subject to various errors which 
we will discuss in our lesson on Dead Reckoning. 
One of these errors, Deviation, is caused by the 
fact that the plane itself is a magnet and influences 
the compass. To correct for this error, a set of 
small needles is provided in a sort of turn table 
mounted either above or below the compass. Ad- 
justment of a screw on the compass face by means 
of a non-magnetic screwdriver turns the small 
magnets and makes the correction. The procedure 
is called compensating the compass and will be 
considered in the study of the Compass Deviation 
Card. 

Another compass error, called the Northerly 
Turning Error and which will be discussed later, 
causes the compass to read incorrectly when the 
plane is in a banking turn. For this reason the 
bank-and-turn indicator, althov~h essentially a 
blind-flying instrument, is freque...cy used in con- 
junction with the compass to insure the fact that 
the plane is in straight and level flight when the 
compass readings are made. 

These navigation instruments give us our time, 
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altitude of flight, air speed, wind drift angle and 
direction, and later we'll see how to tie these 
factors together and use the information to guide 
us safely across the airways of the United States. 

We won't need our navigation instruments in 
the next lesson which is No. 9—Flight Maps and 
Piloting in October Mecnanrx IttustraTep. We'll 
learn how the old timers flew by using their two 
good eyes and rule of thumb. Now turn to page 
138 for the questions on this lesson. 





This series of lessons is for the benefit of 
aviation instructors, cadets, preflight students 
and others interested in aviation. When complete, 
it will furnish a complete text on the subject. Save 
all the material for study and future reference. 

What do you think of these lessons? We will 
welcome any criticisms or comments you may 
have in regard to them. Address your mail to: 
Aviation Editor, MECHANIX ILLUSTRATED, 
1501 Broadway, New York 18, N. Y. 














Plaster Molding 


[Continued from page 103] 
and then paint on a half dozen very heavy coats 
of latex. When it is dry, you must not remove the 
heavy rubber coat or mold as in the photo, for 
you must first make a plaster form over the 
rubber so the limp mold will keep its shape when 
you pour plaster into it for another cast. With 
a rubber mold you can make as many reproduc- 
tions as you wish if you have the form. This 
form, and the rubber mold of the white bass, may 
be seen in the photo on page 103. Note the glass 
eye in the mold. A bit of rubber cement on this 
eye will hold it in place while you pour the plaster 
around it. 

Note also in the rubber mold the tips of the tail 
and fins which have been nipped with a pair of 
scissors until a tiny hole shows. All such close 
corners must be opened or they will cause air 
bubbles in your cast. Also, pins may be shoved 
through these openings in proper places so that 
the cast will have natural spines as well as pro- 
tected fins. 

A still farther step is to make dies out of plaster. 
This requires a precision press. A thin sheet of 
clear plastic is softened in acetone and pressed 
into shape between the dies. The result is the 
transparent shell shown. These transparent shells 
are cut out and mounted on glass. They should 
be painted from the back, however, so that the 
surface of the finished fish has a natural and 
durable sheen. 








A nurseryman has evolved “quintuplet” apple 
trees by grafting five varieties to one tree. 
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Gas Busters 


“Toughie”—model plane 





[Continued from page 109] 
skids are imperative in this, the “B” design. Skids 
should be located not further forward than the 
seat station and preferably in line with the rear 
wheel hub. Steering is the same as on the “A” 
design unless an auto-type axle (see Fig. 8) is 
employed. Even then the drum and cable sys- 
tem is suitable and easy to construct and adjust. 

The body may be faired in with the turtle deck- 
ing indicated. This is not hard to make and 
employs simple formers which may be cut from 
14” stock or, if available, from plywood. Stringers 
should be notched in and the whole covered with 
unbleached muslin and then doped. At the motor 
station it is advisable to use metal fairing unless 
the exhaust is piped clear to minimize fire risks. 

The only welding operation required in build- 
ing either car is entailed in the construction of 
the front axle and this only if bike wheels are 
employed. The spindle of a bike hub is so short 
that there is practically no purchase obtainable 
for rigid and secure attachment without forks. 
Therefore it is necessary to weld the spindle into 
a short length of tube which in turn is secured to 
the axle proper. Details of this are shown in the 
drawings. 

Both designs are the result of extremely care- 
ful research and that both have been employed in 
a practical manner years ago when the ultra-light 
car craze was in vogue. The flat-belt main drive 
is not new in car design and has much to recom- 
mend it from the point of efficiency as well as 
cheapness. Whatever prejudice exists against the 
three-wheel design is largely unwarranted and is 
mostly a matter of appearance. In these times 
appearance is less important than mobility and if 
three wheels will do the work usually ascribed to 
four, a definite saving has been achieved. 











Pinmmetend 
- TOMMIEND,, 


“What do you mean why didn't / put on the brakes? 
I thought that's what I paid you $15.00 to do!” 
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[Continued from page 118] 
the opposite side of the wing, place a brace under 
the first side to take off the strain. Cover the 
center section with sheet balsa. Cap strips are 
optional, but will give a better airfoil section. 
Add bridgework between the ribs and sand down 
the wing until perfectly smooth. 

Lay out the metal hub of the prop and cut and 
bend as shown in the plan. Cut out three wedges as 
illustrated. You will have to have a welding 
shop weld these wedges in place. Next cut and 
carve the three hard-maple blades to shape. Add 
safety clips for your own sake. Drill holes in the 
hub and prop blades and use ;';” bolts long enough 
to take two nuts to lock against each other. Blades 
should move quite freely so that they will fold 
back when the ship glides. Cut out the hard- 
maple hub center. This is used to protect the 
engine and hub. The spinner is optional and may 
be used if a lathe is available to turn it. 

The original ship was covered with silk and 
had eighteen coats of clear dope brushed on it. 
To do a good job of doping the silk, use three 
parts of thinner to one part of dope for the first 
six coats or until the pores of the silk are filled. 
Then use dope as heavy as brushing will permit. 
The ship shown was not painted; it was decorated 
with yellow and red dope. 

All wiring must be soldered well. Medium- 
sized batteries are used. Place the battery box 
in a position in the fuselage so that the ship bal- 
ances 1” back of the wing spar. For the first 
flights select a calm day, preferably after sun- 
down. Put on the-wing and tail sections with 
rubber bands. Put two straight pins on each side 
of the movable rudder, giving the rudder a slight 
left turn. Test-glide the ship several times. If 
it stalls, move the wing back; if it glides in too 
fast, move the wing forward. The ship should 
show a slight tendency to turn left, but not much. 
This is important. Give the motor about one 
degree right thrust. Down thrust has been built 
into the ship. Start the engine and run at one- 
third throttle and give a gentle push to help it 
off the ground at this low power. Use a twenty 
second engine run, as the ship will not climb fast 
at this stage. It should climb in large, lazy circles 
to the left. When the engine cuts, the circles 
should be to the left and about 300’ in diameter. 
When the proper circles are obtained in the glide, 
a drop of glue on the rudder will hold it in place. 
This can be cut very easily at any time if the 
setting has to be changed. From now on the 
power can be increased slowly. All adjustments 
are now made with the motor. If the ship banks 
too much, give it more right thrust, and less right 
thrust if it does not bank enough. Use a 13” or 
14” prop with an 8” thrust if the three-bladed 
prop is not used. 

The ship will weigh about 314 lbs. This gives 
it approximately a 10-ounce wing loading. The 
wing area is 840 square inches. If balsa is diffi- 
cult to obtain, white pine may be used. 
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tion. et 
own ERE'S a chance to save money that no photo fan “ww 
can afford to miss! 
— Back numbers of the best photography books on 
ding the market, PHOTOGRAPHY HANDBOOK and GOOD 
and PHOTOGRAPHY, are now available at special reduced 
Add rates. The books advertised on this page may be pur- 
the chased by mail only at the following rates: one copy, 
ugh 50c; two copies, 75c; all three copies, $1.00. This is a 
ades big saving over the ‘usual price of 50c apiece. Read 
fold the brief descriptions of the books below, select the 
— books you want and mail the coupon today. The supply 
ba is limited. 
ond GOOD PHOTOGRAPHY No. 8—Gatefold full-color 
it. figure insert. Shooting News Features'"—by Alan Fisher, 
wee Staff Photographer, PM. “Does Print Size Matter?"—by 
Arst J. Ghislain Lootens, F. R. P. S. “Human Interest in Ad 
led Photography"—by Will Whitmore. An interesting story 
mit. on how the unusual photo cover, "The Weeping Man- 
ted nequin" was made. Edward Quigley presents some high- 
lights for the war-time photographer entitled, "What's 
— Worth Shooting?" “Camera Satire And Sympathy"—by 
box Elizabeth McCausland, about impressionistic photos, 
a]- made by Lisette Model. "Patterns in the Night," by Edna 
irst R. Bennett. "How It's Done!"—Commercial ads by top- 
mn- notch professionals, Roy Pinney, John Muller, and Bill 
ith Barbero. Unusual 74-page Salon Section. 
id 
ht PHOTOGRAPHY HANDBOOK No. 9—Backstage 
If Story of the 7th Annual Newspaper National Snapshot 
too Awards Judging—$10,000 awarded. Elementary Figure 
uld (nude) Variations. Railroad Realism (on the table-top). 
ch. Camera Language (an illustrated glossary). Making 
ne Close Close-ups. Analysis of Humor in Photography. 
ult Why Use Flash (and how to do it). Shooting the Wres- 
1e- tling Ring. Backlighting. Self-Portraiture. Making Photo- 
. it grams. Darkroom Safelighting and How to Test Safety. 
ity How To Build: Portable Copying Stand; Concentrating 
ast Reflector for Large and Medium Flash Bulbs; Camera, 
les Enlarger, or Projector Bellows; "Snoots" and “Barn 
les Doors" for Photoflood Reflectors; Tilting, Overhead 
er. Reflector Unit; Fluorescent Amateur Enlarger. 
de, 
ce. PHOTOGRAPHY HANDBOOK No. 10—Portraiture 
he with 40-watt electric bulbs. F/100 and Up—using a lens CuT OUT AND MAIL TODAY! 
he plus pinhole and flash. Photo Texture Print Borders. SA 
its "Weegee" Top Free-Lance Tells how he nets more than 8 carga ee Eppes ‘ 
ks $100 per week. Efficient Fixing. Professional Retouching acl clos “4 find chee oh “two. Shorr or etamon gmountins fp SOc for . 
ht —For Amateurs. Good Perspective—Pleasing Pictures. §& postpaid ae oS Se eee — envelopes.) 
or Get Those Sport Shots. Birds In Flight—Camera Game. : © PHOTOGRAPHY HANDBOOK No. 9 ; 
ed "Finex" Developing Data for all available films. "Velvet 8 G PHOTOGRAPHY HANDBOOK He. 10 a 
Flash—to minimize glare. How To Build: Tri-Filter Sun- ; NAME <qcoccccaconsccesasesesssssscassannae sees eeree . 
es shade Unit; 35mm Contact Printer; Your Own Pola-Filter B ADDRESS soneeeeeenne eoeee---------- orece . 
he —Only $3.00; Plate Back Camera Enlarger; Combination : BRE <citniniiia naz eieecas. nana + 
i- Projector; Audible Darkroom Clock—and Safelight; : GTATE. ..cc0ce a ne ae anced manersc.: H 
Portable Extension Lamp Control, etc. Jama aeeneeeeeeesnssesseseseessend 
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Fork, Spoon Knick-Knacks 





bottom of each book end to provide a soft base 
and add weight. 


Flower-Vase Holder 


Cut a !4” strap of light sheet metal long enough 
to make a band (plus 4%” overlap) around the 
vase to be used, and then cut a sheet-metal disk 
with four tabs. The diameter of the disk, ex- 
clusive of tabs, should coincide with the base of 
the vase. Drill the tabs (Fig. 7). Drill two holes 
in the band, each '4” from one end. Then drill 
three more holes in the band so spaced that all 
five holes between centers are one-quarter the 
length of the band apart, exclusive of overlap. All 
these holes are for rivets (Fig. 8). Then bend the 
tabs of the disk at right angles to the plane of the 
disk. 

Cut the handles from four spoons. Drill them 
for rivets and bend their lower ends outward to 
form an adequate base, and with a file shape 
their upper ends as in Fig. 9. Rivet the assem- 
lage together to form the vase holder. 


Ornamental Shelf 


First make the two wooden parts of the shelf, 
shaping them as shown in Figs. 10 and 11. Stain, 
polish, or otherwise finish the wood before as- 
sembling, as this work will be difficult after the 
metal parts are in place. Cut the eight tines from 
two forks, and in the butt of each tine, about 'x” 
from the end, drill a hole for a light nail. Nail 
the tines in a circular flower-pattern to the up- 
right part of the shelf with their convex curves 
outward. The nails, when driven home, will 
spring the tines down slightly and this will keep 
them from shifting. A large-headed upholsterer’s 
nail driven into the center of the design hides 
the other nail-heads and forms the sepal of the 
flower. 

Glue the shelf into the dado cut in the upright 
piece and support it with a curved bracket made 
from the handle of one of the forks from which 
the tines were cut. The upper end of the bracket 
is shaped with a file (Fig. 12) and three holes are 
drilled for the light nails that hold it to the wood. 


Candle Holder 


This is made of the handles of six spoons, a 
ring of 144” wire about 4” to 5” in diameter, and 
a circular disk of light sheet metal about 21%” in 
diameter. Bend each spoon handle as shown in 
Fig. 13. Then with a shears make eight or ten 
%4” cuts around the edge of the disk (Fig. 14). 
Hold the disk over a block and hammer down 
¥,” all around. The disk thus becomes a 4” deep 
receptacle that acts as a drip pan to catch hot wax. 
Rivet the six spoon handles in a circle to the 
bottom of this receptacle on the inside. They 
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[Continued from page 124] 





should be evenly spaced and the circular socket 
they form should be of the right size to hold a 
candle snugly. An easy way to space the spoon 
handles evenly around the drip pan is to set a 
compass at the radius of the drip pan and with 
it make six marks around the edge. The radius 
of any circle will mark six equal arcs on the 
circumference. 

Finally rivet the ring in place with six rivets, 
one through each spoon handle, and the resulting 
candle holder will have sufficient weight and 
width of base to make a safe and graceful acces- 
sory to the dinner table. 


Candle Holder (Portable) 


Turn, or buy, a small circular wooden dish. 
Bend the handle of a fork or spoon as shown in 
the photo, drill it for two screws and fasten it to 
the dish. In the center of the dish fasten a 14” 
section of metal tubing the inside diameter of 
which will hold a candle. A good way to fasten 
the tube to the wood is to cut it with two tabs, 
drill the tabs for screws, bend them inward, and 
screw in place (Fig. 15). 


Ash Tray 


The making of this is simplicity itself. Cut the 
handles from four spoons, leaving a *4” stub of 
the handle on each bowl. Drill the stubs to receive 
a large-headed upholsterer’s nail. Thrust the 
neil through all four holes, rivet on the under 
aside, and the resulting graceful ash tray has a 
flower-like design, of which the bowls are the 
leaves and the nail-head the sepal. 





QUESTION BOX 


Aviation Lesson 8—Instruments for Navigation 
begins on page 110 in this issue and here are 
the questions. They aren't difficult but they're 
important. We're going to have an exam very 
soon so hop to it and do a little studying. Re- 
member we'll all be flying after the war and 
the sooner we “get” this stuff, the better. 

I1—Name the five necessary navigation in- 
struments. 

2—Which instrument measures altitude? 
Describe its principle of operation. 

3—Describe briefly the construction of the 
compass. 

4—Describe the operation of the instrument 
which measures air speed. 

5—If the indicated altitude at 8,000 feet 
is 150 mph., what is the true air speed? 
Ans. 174 mph. 
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Inter-Room Talkies 





[Continued from page 128] 
magnetic speaker (or PM), and sufficient double- 
strand wire to reach between the desired points. 
The above material is needed for each station: 
A and B. 

The setup for this simple tubeless system is 
shown in detail. Connect the microphone and 
pilot bulb in parallel with the switch in one side 
and the battery in the other and then connect to 
the microphone transformer primary. The trans- 
former secondary is connected to the speaker at 
the opposite end of the line by sufficient double- 
strand wire to span the distance. The system at 
station B is assembled in the same manner. Then 
the two wires are twisted together loosely and 
hung or fastened together between the units. The 
mike, transformer, switch and batteries can be as- 
sembled neatly in a small box made for the pur- 
pose and fastened to the wall. 

Normally the switches are left open at each end. 
When it is desired to call the opposite station, the 
switch is closed which lights the pilot bulb and 
activates the transformer. If the mike is spoken 
into closely, this builds up energy in the trans- 
former secondary which travels through the cir- 
cuit and operates the speaker. The one replying 
then throws his switch and answers. When 
through operating you must throw the switches 
so the batteries will not run down. 

In the tube systems the same setup is used ex- 
cept for the battery which is also connected into 
the tube filament circuit, and the transformer sec- 
ondary which is connected to filament (—) and 
the grid of the tube. The small B battery used 
connects (—) to A (+) and (+) to speaker and 
back to the plate of the tube. Construct each 
station in the same manner. Note the polarity of 
the various batteries and how they are connected. 
Assemble all parts into a suitable cabinet as be- 
fore; such an arrangement is suggested in the 
sketch. The cabinet can be made of thin wood 
with small speaker, mike switch and pilot lamp 
in the front panel. Small batteries can be used and 
will not need replenishing for many months with 
careful use. By using low-voltage tubes such as 
type 30 or 199 you will need a suitable resistor in 
one side of the 6-volt line to reduce the voltage. 
A 45-volt B battery will operate nicely but 90 
volts will give louder signals. The mike can be 
one of the inexpensive “home broadcasting” type 
although quality will be improved with a better 
instrument.—L. B. Robbins. 





Utensils Made From Tin Cans 
[Continued from page 99] 


7—scoop, with handle fastened by nail through® 
bottom; 8—frying pan and bucket (background) 

There is probably little or no limit to the pos- 
sible number of items that could be made in this 
manner, except one’s ingenuity.—Sgt. Geo Toles. 
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Dear Bud: 
You'd get a kick 


out of being in this outfit. It's 
a great gang! Most of ‘em never 
rode a motorcycle before, but 
they're all fans for life now. 


Hill climbs are tame stuff come 
pared to the run over this opera= 
tions course, but most of the 
boys are riding Indians and 
that's a machine built to take 
it. They all say Indian's de- 
pendability and easy ‘handling 
give them a real feeling of con- 
fidence and safety. And by the 
way, wait till you see the im- 
provements Indian will bring 
out after the war. Wowl 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 








BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER x *® 
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Blocks For Small Boats © 





[Continued from page 126] 


building several experimentally, the one pre- 
sented herewith turned out to be fully up to 
expectations and has actually served for two 
whole racing seasons without any trouble what- 
ever. It’s a small block meant for small boats and 
small rope, but if you are ingenious, you can take 
the same idea and develop it for larger boats. I 
actually used three of these blocks on the main- 
sheet rig and one for the jib halyard. A 14” 
cotton line worked through them very well under 
all conditions. A drop of oil about three times a 
season kept them from squeaking and, best of all, 
they looked and worked just like real yacht 
blocks used on the bigger racing craft. 

The shell or cheeks are made from scrap pieces 
of teak, mahogany or oak, rubbed down nicely 
and given several coats 
of varnish. The strap 
and other metal parts 
may be made from 
scrap materials that 
may still be found in 
most home workshops. 

The sheave was made dh. 
from a plastic rod on ane 
a small wood-turning —_— 


assembly starts. The sheave requires a small 
wood-turning lathe or, if you are really handy, 
you can rig it up to turn in a polishing head. In 
fact it might be done with an ordinary hand or 
breast drill by holding the drill horizontal in a 
vise and putting a good-sized machine screw 
through the hole and setting up the nut tight. 
By inserting the threaded end of the machine 
screw in the chuck of the hand drill, you will 
find that the work may be turned up fast enough 
to allow you to turn down the sheave quite 
easily. It’s a two-man job, though, for one man 
must turn the handle and the other do the actual 
cutting with a small sharp chisel. 

The cheeks are marked out on a piece of wood 
to the dimensions shown and then sawed to the 
line. After this they 
are whittled or filed 
down to the necessary 
curved surface. Note 
that on the flat side of 
these cheeks there is a 
groove running from 
top to bottom which is 
the same width as the 
strap. This will allow 


ee ee - ; 
sae 9g or = An = - strap to fit in flush 
ardwoods may e ~ when assembled. 
used if the plastic is - IL ¥ » With the parts fin- 
not available. CF —~ ~ ‘ 7 ished, we now come to 
The first step is to y = > ‘ Bend the 


make the metal strap. 
If you can’t find any 
brass in the old junk he T 
box, get a piece of iron. rm 
Try the junk yards if 
you are really hard up 
for materials. This strap 
is laid out to the exact 
dimensions as shown, “ 
the centerline scribed 

in and the locations of 

the various holes 
centerpunched. For the rivet holes use a No. 41 
drill, for the axle holes a No. 12 and for the 
tapped holes a No. 53. If you do not have this 
size tap, use the smallest that you have and drill 
the hole accordingly. In fact to do the job the 
easiest way, don’t drill these tap holes at all until 
you have the shells or cheeks in place then go 
through wood and metal at the same time, thus 
insuring a perfectly aligned job. 

With the strap finished, make up the small 
spacers. You will need two per block. They may 
be made from brass tube or brass rod, but if you 
use the latter, you will have to drill them from 
end to end to take the rivets. The rivets are 
ordinary brass rod cut to the dimension shown 
which is long enough to allow you to rivet the 
ends over slightly. Head up one end before 
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“Who the devil wanted milk anyhow?" 


oa) }) assembly. ' 
strap around at its ex- 
act center as shown in 
the assembly drawing. 
When finished there 
should be about 34” be- 
tween the insides of the 
metal. Be sure the bend 
is right in the center of 
length or your holes 
will not come opposite. 
Insert the rivets in 
their respective holes, 
also the axle with the sheave. Then place the spa- 
cers over the rivets and bring down the other side 
of the strap so that the ends of the rivets come 
through their holes. Since you have already 
headed up one end of the rivet, you place this 
end down on the flat of your vise and proceed to 
tap lightly the other end of the rivet until it is 
turned over well and the whole assembly is one 
unit. You don’t need great big heads on the ends 
of the rivets. As long as the ends are burred over 
sufficiently to keep the rivet from working back 
through the hole in the strap, you have no 
further worries. Be sure to rivet it over enough 
to pull the two sides of the strap up tight against 
the ends of the spacers so that there is no loose- 
ness. 
The cheeks go on next. You'll probably have to 
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Blocks For Small Boats 


whittle out little dents on the inside of these to 
take the heads of the rivets and the ends of the 
axle. The two cheeks should fit snugly around the 
strap and cover the rivets completely. If you 
wish, you may cement the cheeks on the strap 
but this, of course, will not hold when the strain 
comes. Anyway, clamp them in place and then go 
right through from side to side, metal and all, 
with the proper size drill for your small tap. 
Then do the tapping through wood and metal. Of 
course, the threads will do no good in the wood, 
but they will also do no harm. Finally, counter- 
sink the hole where it comes into the wood so that 
the heads of your machine screws may be covered 
with the proper color of plastic wood or some 
similar material. Screw in the machine screws 
tight and be sure to measure them in advance 
so that they do not penetrate beyond the inside 
of the metal strap. If they do this, the lower ones 
will cause unnecessary friction on the sheave and 
the upper ones may cause your rope to wear 
out too soon. The upper ones may be filed off 
after inserting, but the lower ones come behind 
the sheave and cannot be reached with a file. 
Fill up the countersunk holes, sand the entire 
surface and coat with spar varnish. About three 
coats will give a swell finish but be sure to rub 
the surface with fine sandpaper between the first 
and second coats. 

Hang your blocks on the boom with little brass 
shackles or directly from little brass straps 
screwed fast to the wood. You'll be proud of 
them and they will make your boat look 
“yachtier” than ever. 








Emergency Condenser 





[Continued from page 129] 
passing in filament or cathode circuits without 
danger of blowing. Its capacity will be in the 
neighborhood of 2 mfd. With a capacity measur- 
ing instrument, definite lengths can be determined 
for required capacities and several made up for | 
emergency uses. Method of making is as follows: 

Cut two strips of the paper 112” wide by at 
least 12” long. Carefully cut the foil through to 
the paper with a razor blade as in the sketch, 
leaving an overlap of paper 144” wide along the 
length on both sides and 12” at one end. Cut 
away the paper at the other end so a beveled piece 
of the foil is left clear. Lay the strips together— 
foil, paper, foil, paper. 

Carefully roll the strips together, starting at 
the blunt ends, until you have a tight cylinder. 
Tie it in shape and then wrap with tape if desired. 
Spread the triangular tabs and solder a wire lead 





to each. 

The condenser will be non-polarized and can 
be connected into the circuit either way. Make 
up several for emergency use, using the first as 
a measuring standard. 
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Immense industrial facilities 
throughout America are concentrated on the 
greatest aircraft building program in all his- 
tory. In this vitally important work a wide 
variety of Disston tools are serving long and 
well at a multitude of tasks. 

In many of the huge plants turning out 
planes you find Disston hand saws, back saws, 
dovetail saws, Compass saws, veneer saws, 
coping saws, circular saws, band saws, hack 
saws, hack saw blades, files, mitre squares, 
try squares, bevels, gauges, levels, cabinet 
scrapers and many others. 

@ If jo need tools for essential service, see your 
Hardware Dealer and ask for Disston. An outstand- 


ing example of a fine Disston tool for war work is 
“‘The Saw Most Carpenters Use,”” the 


DISSTON D-8 





ee 


Medium weight Skew-back pattern. Made in 20-inch 
10 points cross-cut; 22-inch 8 and 10 points cross- 
cut; 24-inch 8 and 10 points cross-cut; 26-inch 
7, 8, 10 and 11 points cross-cut, 5% points rip. 


GET LONGER LIFE AND BETTER WORK from 


your tools. Ask your Hardware Dealer for 
your FREE copy of the valuable Disston 
Saw, Tool and File Manual. Or write to 
us direct. 


A TS EN 
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HENRY DISSTON & SONS, INC. 
908 Tacony, Philadelphia 35, Pa., U. S. A. 
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increasing demand for technical graduates who, 
hired for routine tasks under supervision, can 
step upward. 

Air Transport. Along with radar-electronics, 
the biggest thing to come out of the war will be 
the tremendous development of public and private 
air transport. The enormous variety of jobs will 
absorb a vast amount of manpower, with varying 
rewards. Skilled trades—metal-working, welding, 
drafting, etec—will be in demand, but the big in- 
comes in aviation will be reserved for aircraft 
engineers, designers, pilots, instrument experts 
with electronic training, executives capable of 
organizing and administering transportation lines 
as complex as the railroads. In private aircraft, 
excellent salaries and no doubt several fortunes 
await the manufacturers, distributors, and flying 
salesmen who will make and sell foolproof 
personal planes and helicopters to a public eager 
to buy. As in the early days of the automobile 
there will no doubt be a highly competitive 
scramble for a time, with many varieties of per- 
sonal planes being manufactured by new com- 
panies. After a few years as the best designs are 
time-tested the business will tend to stabilize on 
standard models by well-financed corporations. 

Only a few promising aviation jobs can be listed 
here. Thousands of pilots will be released from the 
air forces, but commercial piloting is a young 
man’s job, and older pilots are usuall 
into administrative jobs. 
then, flying instructors 
engineers; 
specialists; 


y “grounded” 
There will be needed, 
and flying schools; traffic 
mechanics; navigators; electronic 
dispatchers; above all engineers 
trained in stress analysis, metallurgy, airdrome de- 
signing, internal combustion motors, airfoil archi- 
tecture. Aviation, like chemistry and electronics, 
is in tune with tomorrow, and a young man train- 
ing for this field need have no fear that the bottom 
will drop out of it during his lifetime 

Parenthetically, aviation opens up new frontiers 
in South America, Asia, Africa, and other regions 
where immense resources, inaccessible up to now, 
demand technical knowledge and skills for ex- 
ploitation. The young man with a streak of the 
adventurer will find the beckoning rewards in 
foreign lands irresistible, especially since air 
transport means that he is no more than two days 
from home, however remote his location may be. 
He will do well to add the study of foreign lan- 
guages—particularly Spanish and Portuguese—to 
his technical training. 

Automotive. It would be foolish to predict that 
aviation will make the automobile a back number, 
yet many authorities believe that in ten or fifteen 
years the auto market will be saturated—that is, 
will have reached a stage where annual sales are 
determined by replacements. This implies a more 
or less static industry, as compared to a dynamic 
and growing one such as aviation. Distributors, in 
fact, probably will sell not only cars but airplanes 
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too, so the rewards will be greatest for those who 
know both businesses well. 

The new availability of alloys, plastics and 
super-fuels indicates that the man who can design 
these elements into an attractive automotive pack- 
age will be richly rewarded. Thus the major 
attractiveness is for the man with training in 
chemistry, metallurgy, and internal combustion 
principles. As with the airplane, most of the 
thousands of manufacturing jobs will be accom- 
plished by machine or will require only minor skills 
that can readily be learned on the job and thus 
will not command fancy wages. 

Railroads. This is a doubtful field for the am- 
bitious man, for rails, too, are approaching a some- 

fhat static state. Air and truck transport 
competes for freight; buses, private and public 
planes and automobiles will capture millions of 
rail-passenger prospects. Changes are inevitable: 
more comfortable trains, cheaper power, light 
alloy cars; and the “truck horse” ability of rails 
to carry tremendous loads cheaply assures them a 
permanent place in our economy. Nevertheless, 
the dynamics of the situation indicate that pros- 
pects are brighter in other fields. 

The ordinary monkey” 
will find the demands for his services multiplied; 
in addition to automobiles, airplanes will demand 
plenty of servicing. But he will have to know 
more, to understand 


Mechanics. “grease 


plane as well as auto 
mechanics, and though job stability is assured, 
wages are unlikely to be relatively higher than 
they a The prospect is 
skilled machinist and toolmaker and the man who 
makes himself a specialist in one or another of 
the highly complex mechanisms of the new social 
order, 


’ , 
E ectrician, 


brighter for the 


ey are ncw. 


The young man with an electrical 
bent will do well to direct himself toward in- 
dustrial work rather than home installations and 
repairs. The 
wiring and fixtures built in, will limit the oppor- 
tunities of the corner electrician. But specialized 


electrical skill 


trend to “packaged” houses, with 


will be in great demand by fac- 
motor works, big electrification projects, 
plants. Opportunities for the 
man will be restricted by the 
probability that small houses with their household 
equipment will be traded in for replacement as a 
unit, with repair and rebuilding becoming more 
and more of a factory job. 

Engineering. In general, the engineer is the 
man who takes the plans and processes of others 
and makes them take material shape in plants 
and products. Strictly speaking, engineering is 
not an occupation in itself but is the key position 
in all technical fields: chemical, mechanical, elec- 
trical, civil engineering and others calling for ad- 
vanced training in their special lines. A very high 
order of intelligence is called for, with a general 
aptitude for mathematics. It is difficult to imagine 


tories, 
and airplane 


electrical “fix it” 
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a surplus of capable engineers in the future; the is that such houses will be sold by department 
qualified man will have a lifetime job. stores and sales corporations, paid for like rent, 

Construction Trades. Few established fields traded in on new models, financed like automo- 
will be turned so topsy-turvy as the building _ biles. In short, the home sales and rentals aspect 
trades, one of the last to resist technical innova- of the real estate business, with its perquisites of 
tions and therefore one of the first. to feel the fire insurance, etc., is seriously threatened. Present 
impact of revolutionary methods. It is young properties are likely to depreciate rapidly when 
married couples who buy the most homes, and alluring new structures begin to appear in large 
there will be fewer of these as our population numbers. One promising though not very large 
level grows older. More important, prefabricated aspect of real estate is the management of resort 
houses are being vicorously groomed to capture and vacation properties, Not only will there be 


the lion’s share of the small homes market. Such more older folk reaching retirement, but every- 


houses (see Mecuanrx ItLustratep, November, body will have more playtime leisure as working 
1942) are turned out more or less complete in hours are cut down, 

the factory, with fixtures and finishes built in, and Power. Nota clear-cut profession in itself, the 
can be assembled by unskilled labor in a matter business of supplying power in various forms to 
of hours or a few days. run the world is going to give a select few perhaps 


Real Estate. Decentralization of industry, the richest rewards of all, for the basic need of 
greatly speeded by government building of vast all economies is energy. We no longer produce 
war plants on remote cornfields and pastures, will enough oil for our own needs; we import it, and 
hably be accelerated. Networks of aerial freight within 13 years, at the present consumption, 


encourage building where land costs are low, visible U. S. reserves will be exhausted. Other 
nd easy transport means that suburbs will move pools may be discovered, yet petroleum is far 
farther out—that is, by helicopter or air bus one from inexhaustible. Coal reserves may be good 
may easily live a hundred miles or so from his for 2,000 years. 

b. This naturally will affect the real estate man; Where is future power coming from? Here is a 


the promoter and builder of new developments tough chemical and physical nut to crack. Water 
will doubtless have an advantage over the seller power, energy from winds and tides, conversion 
or renter of olcer city properties. But both rentals of sun energy into electricity, cheap methods of 
and sales of new prefabricated houses may well extracting oil from vast shale deposits, new ways 

e the real estate man entirely save for his of forcing petroleum from sands to which it clings, 
services in procuring a plot of ground, The belief [Continued on page 144] 













PROTECT THEIR FUTURE— 
BUY WAR BONDS 


To us, working night and day in the pro- 

duction of war material, this picture has 

a special meaning. It suggests a possible 
solution to a serious post-war problem 

—the return from violence. 

We all jook forward to peace as a condition 
that will dissipate bitter hate. But will it— 
really? Learned men tell us that consider 

able adjustment is necessary to recover 
the wholesome attitude, nationally, that 
makes for balanced living. 

In an atmosphere of blue skies and open water, 

perspectives have a chance to straighten out. Sunshine fills 

the heart, as in the case of these youngsters. You who have felt the 
influence of golden hours on the water know what we mean. You who 
have not, may yet experience this deep satisfaction. We hope, quite 
unselfishly, that when the right day comes, you will discover the 
friendliness of sun-swept waters. With—or without—an outboard, 
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solar heat, release of atomic power, growing plants 
to convert into alcohol—all these are alluring 
possibilities demanding the highest type of knowl- 
edge for practical solution. All future progress 
depends on such solution for machines cannot run 
without fuel. The twin sciences of chemistry and 
physics, it will be noted, give the major hope for 
future power. A young man going into the petro- 
leum industry should note that oil is much more 
valuable as a source of chemical raw materials 
than it is as fuel, and to considerable degree this is 
also true of coal. 

Merchandising. The run-of-the-mill sales clerk 
will not find his position significantly improved 
after the war; indeed, it may well be worsened by 
slot machines or automatic salesmen for many 
kinds of merchandise, 
giving instant service. 
The _ merchant-man- 
ager will have many 
new problems, perhaps 








soil analysis enables replacement of elements ty 
grow maximum crops; machinery makes harvest 
ing, care and planting relatively a one-man job; 
soilless farming may make truck gardening almog 
a factory job; growth chemicals for seeds and 
plants make two crops grow in place of one, and 
speed many crops to maturity; new plant devel. 
opments already have doubled to quadrupled 
yields per acre. The owner or manager of a large. 
scale farm will be well off indeed, but the little 
fellow, with meager equipment and no scientific 
training, will have to scrabble hard for a living, 

Law. This aristocrat of white-collar jobs hag 
happy days ahead. Government alone will require 
thousands of lawyers because of increased regu. 
lation of industry; tax laws will grow more 
voluminous and com. 
plex; social security 
demands legal admin. 








will require an equal 





many new solutions: 
new delivery methods, 
as by helicopter; fewer 
customers in the store 
but more telephoning 
their orders when 
colors can be matched 
and goods inspected 
over phone circuits; 
advertising via color 
television to show late 
models; more suburban 
shops to follow the 
population, with less 
emphasis on giant city 
stores. Small 
as regards certain spe- 
cialties, has a doubtful 
future. Such household 





business, 


items as refrigerators, different form from 
washing machines, air- “This will give you the same amount of energy you'd European “panel” docs 
conditioning and get from almost six ounces of raisins!" tors. Benefit holders 
plumbing equipment, under such plans will 


heating systems, and the like, eventually will be 
provided not by separate local stores but by one 
big manufacturer who wraps them up in a package 
with a house. Several giant corporations are plan- 
ning to deliver such packages, and some of them 
even contemplate including furniture, radio and 
furnishings. Distributors of such household items 
should enjoy splendid sales for several years, but 
the long-term prospects are not heartening. 
Agriculture. Marginal or subsistence farming 
will give way more and more to large-scale farm- 
ing on scientific principles, requiring minimum 
manpower. We may expect fewer farmers but 
more food, with the successful operators nearly 
as well trained in science as laboratory workers. 
Electrical and chemical soil-sterilization methods 
promise to eliminate weeds, minimize cultivating; 
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istration. Com "ea 


complement of lawyers 
to defend its interests, 
Civil lawyers, then, will 
burgeon; criminal law. 
yers will have slen- 
derer prospects as 
social progress elimi- 
nates many causes of 
crime and science 
makes tracking of the 
criminal more certain, 

Medicine. Medical 
care and _ hospitaliza- 
tion provided under 
“cradle - to - the-grave” 
security plans will une 
doubtedly socialize 
medicine to some ex- 
tent, though perhaps in 


be entitled to treatment by designated physicians 
whose standardized fees come from the insurance 
pool or government rather than the patient. The 
exact form such plans may take is unpredictable, 
but it seems certain that individualistic practice 
will be modified and that many more physicians 
than in the past will be, in effect, on salary. The 
demand for doctors may be expected to increase, 
with the specialty of geriatrics (treatment of the 
elderly) coming into prominence. 

Dentistry. Increase in age levels indicates more 
need for dentists specializing in denture work. 
Although there will be fewer young patients, such 
fields as orthodontia (teeth straightening) will 
probably increase for a time if purchasing power 
rises to expected levels. A very long-term view 
holds that dentistry for younger patients may be- 
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Your New Job After The War 


come a mere matter of routine inspection, for 
well-advanced researches make it reasonable to 
hope that tooth decay may be largely prevented 
by new discoveries of the role of diet, minerals, 








and of vaccines and other measures calculated to 


inhibit the organisms which cause cavities. 

Teaching. Dwindling numbers of children of 
school age (already noticeable in some com- 
munities) will modify the demand for teachers. 
Just as important is the tremendous advance an- 
ticipated in visual education methods: lessons by 
television from central broadcasts, sound movies, 
dramatic new forms of textbooks with striking 
visual content, some types of examinations graded 
by electric eyes. 

These summaries of a few occupations give some 
idea of what is in store. It might be added that 


one of the most accurate signs of a vanishing occu- | 


pation is the fact that trades and labor organiza- 
tions have already found it necessary to protect 
members against outside competition. Such meas- 
ures as “made” work, so-called “featherbedding” 
rules, unduly long apprenticeships, resistance to 
technological advances, high entrance fees de- 
signed to discourage new members, generally if 
not invariably indicate that demand for such 
workers is irresistibly declining—otherwise pro- 
tection would be unnecessary. 

By such means one can, then, put the finger on 
obsolescent occupations: painters have resisted 
the use of spray guns because these devices cut 
down the number of jobs available, but new type 
homes make painters all but unnecessary. Musi- 
cians refuse to make records because “canned 
music” threatens their jobs. Yet in the long run, 
however prolonged the period of resistance, it is 
safer to place your bet on the improved process. 
Such is the history of the industrial revolution. 

In all of-the above it will be noted that the big 
rewards go to those with special knowledge, 
trained skills, education well above the three R 
level. Tomorrow’s world will pay you for what 
you know. True, the untrained will have security, 
jobs, and be better off than in the past. But the 
skimmers of cream, the getters of the gravy, are 
bound to be those with the technology, the science, 
the intélligence to answer the $64 question. 


One thousand gallons of industrial alcohol per | 


day are being produced from potatoes in Ireland. 


During the summer of 1942, 60 gallons of Japa- 
nese beetles were trapped in the Fort McHenry 
National Monument, Baltimore. 


Substitute medicinal products are being used in 
France, such as tunny-liver oil for vitamin D, 





rayon for bandages, and derivatives of oleaginous | 


plants for vaseline. 


A new paint now used for camouflage, similar 
to casein paint, is made from soybean protein. 
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visual signaling runs into several volumes, all en- 
tirely made up of the signals you can make from 
your ship’s halyards with the neat little bag of 
flags they turn over to you when you go aboard. 
Most of the signals the Communications man must 
know on sight; he can’t take time to look them 
up in the book. (Suppose the one he happened to 
be looking up meant “Enemy aircraft approaching 
on the port bow.” He’d be at the bottom of the 
sea before he decided on the proper volume!) 

Then, in addition to his other requirements, the 
good Communications Officer must know tactics 
—he can’t understand ships’ movements as he re- 
ceives and sends them in his messages, unless he 
understands the whys and wherefores of those 
movements. 

He must also be able to read flashing light and 
semaphore, as well as take Morse code. He must 
know cryptography, for he will be in charge of 
coding and decoding all the messages which come 
to and leave his ship. 

Most important of all, the Communications Offi- 
cer has to be ready to take over, if an emergency 
should make it necessary, shipboard duties re- 
quiring a knowledge of seamanship. He must have 
a thorough grounding, therefore, in navigation, 
seamanship and gunnery. 

Does that sound like enough to keep a fellow 
busy for five months? The men at Harvard will 
tell you it’s more than enough. There’s even the 
story of one man at the school who, after he'd 
been there a month, dashed into the hall one 
night, yelling frantically that there was a bed in 
his room. He’d been so busy he hadn't had time 
to notice it before! But you can laugh that one 
off—Communications Officers at Harvard go to 
bed at 10:30 on the dot, unless they want to sit 
up in the dark. For, though they may come into 
the Navy as commissioned officers, they soon learn 
that they live by the bugle, just as do the humblest 
bluejackets in the service. 

That seems to be one point the civilian finds it 
hard to understand. It is assumed that, be- 
cause these men have been commissioned and 
have entered the service as officers, they will be 
given special privileges, that the enlisted man is 
the only one who has to worry about discipline 
and physical toughening, and that the man who 
starts with a commission is certain to land a nice 
desk job, in some warm climate, where the only 
report loud enough even to sound like gunfire 
will come from a backfiring auto. 

Nothing is further from the truth, and, if the new 
officer arrives at Harvard with any such miscon- 
ception, he loses it very quickly. On his first day 
in Cambridge he is assisted in getting settled by 
the class which arrived one month before; but, 
after that, the service ends, he is stripped of his 
gold braid anda put into a work uniform devoid of 
rank insignia of any kind, and he salutes everyone 
who wears insignia, even though he may be two 
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or three rungs below the saluter in the promotion 
ladder. 

One young Ensign arrived in Cambridge re- 
cently, whose bags were toted and whose every 
wish was instantly acted upon by a slender chap 
in plain blue shirt, overseas cap and no insignia 
of any kind. This admirable flunkey bowed and 
scraped, helped with the Ensign’s unpacking, 
showed him where this was and where that could 
be obtained, and in general “sirred” the newcomer 
almost to exhaustion. 

“I suppose you’re one of the enlisted men at 
this station,” the Ensign finally remarked, by 
way of getting started with a conversation. 

“Well, no sir, not exactly, sir,” the other an- 
swered, “You see, I'm in the communications 
school, too.” 

“Oh!” The Ensign was impressed. “Then I sup- 
pose you're working for a commission?” 

“No, sir. I have my commission—I’m a Lieu- 
tenant-Commander.” 

In a few months, he'll be able to put on the uni- 
form he bought so proudly when his commission 
arrived—only next time he wears it he'll know 
he’s entitled to it by dint of hard, vigorous study, 
and because he’s going to sea. No matter how 
much he wanted a shore job before coming to 
Harvard, those five months are bound to change 
him—and he'll realize before he’s finished that 
there’s only one place for any Navy man—at sea, 

Meanwhile, our friend, the Ensign, will hang 
his gold braid in the closet, forget for the time be- 
ing that he is an officer, and buckle down to study. 

And one of the most important things he'll learn 
is that books can’t tell the whole story, that occa- 
sions will arise when the knowledge he’s been 
given at Cambridge won't even begin to cover the 
situation at hand. It’s then that he'll understand 
that the Navy has given him something more than 
just the rules in the book. They will have taught 





him when to astonish some South Pacific operator | 


with a command that may seem silly, but which 
may mean the safety of a fleet. Something, for 
example, like: 

“Give us that again—in Brooklynese.” 


Small Fluorescent Lamps 


Fluorescent lighting, at present available only 
from long, rather costly tubes requiring special 
ceiling fixtures, may presently be put into the 
rooms of ordinary dwellings by means of a small, 
spherical lamp invented by Jefferson E. Gates of 
Jacksonville, Fla. Mr. Gates’ lamp, protected by 
patent 2,320,424, is about the size and shape of a 
conventional incandescent bulb, but it contains in 
small compass the essential elements of the big, 
tubular fluorescent lights. It fits into a miniature, 
plastic-housed transformer, which in turn can be 
screwed into any ordinary lamp socket, 
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Your Invention Clinic 
[Continued from page 12] 











The modern incandescent bulb gets very hot as 
you no doubt know. But the firefly and glow- 
worm produce light with but a minimum amount 
of heat. If a method could be devised whereby 
energy could be converted directly into light with- 
out producing any heat whatever the efficiency 
of light systems could be greatly increased. Mod- 
ern fluorescent tubes seem to be the nearest ap- 
proach to this situation yet devised by man 
(excluding, of course, chemical reactions). 

The explanation of your system is not clear; 
consequently we cannot comment more specifi- 
cally upon your design. We believe, however, that 
from the statements made above you will prob- 
ably find that your invention does not relate to 
the production of cold light at all. 


Spoon Holder—Funnel—Interrupted Worm— 
Insulated Candy Box and Shears Guard 


Dale Johnson, Klamath Falls, Ore., submits a 
number of designs on which he asks us to com- 
ment. 

ANSWER: We do not think that the wire-type 
spoon holder for pots is new. Dozens of devices 
similar in nature have been developed. Some of 
the more simple ones are made of metal stampings. 
At the present time it is not likely that such 
construction could be commercialized. 

The elliptical funnel defeats its own purpose. 
It bears on the neck of the bottle in only two spots, 
which makes it very unstable. Furthermore, the 
cost of construction of the elliptical design would 
be greater than that of a straight funnel. The fun- 
nel with an indented groove for the release of air 
will serve the purpose just as well as your de- 
sign and fit the neck of the bottle better. 

The interrupted worm as applied to wrenches or 
vises is not new. For many years a vise of this 
type was on the market. The greatest objection- 
able feature to such a unit is that it suffers in 
strength. particularly when the threads are only 
partially engaged. We do not think that this idea 
can be patented. 

Inasmuch as no type of insulation is perfect, 
the insulated candy and chocolate boxes would 
help only to a slight extent. Over a period of 
time the temperature within the box will be- 
come the same as that of the surrounding air. On 
the other hand, the cost of construction of your 
box is much greater than that of present styles. 
We would not recommend further action here. 

The guard for shears is the most impressive item 
which you forwarded. We do not hold that this 
guard will give the protection you claim for it. 
We recommend that you have a model built 
(which can be done very easily by welding the 
guard to a present shears) and give it a thorough 
test. Also, that you ask your attorney to insti- 
tute a search, 
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will help you keep your 
household equipment and 
auto in good condition for 
the “duration.” 


This many-purpose iron 
repair cement seals cracks in 
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ing and heating equip- heaters, ete. 
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Revealing A New Helicopter 
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The door opens downward on a hinge at the 
bottom, affording easy access to the comfortable 
interior. When you .want to take off, you merely 
pull the starting lever, and the 85-horsepower 
motor above the cabin starts up like the motor 
in your car. The rotors do not move as the engine 
idles, warming up. But as you open the throttle 
an automatic clutch engages the rotor shafts and 
starts them turning. The entire rotor and motor 
unit is mounted above the cabin, reducing in- 
terior noise to a minimum. 

As the GB-5 is inherently stable in the air, you 
need only open the throttle to lift the ship off the 
ground, leaving the control wheel and rudder 
pedals in neutral position. 

On the first test flight, the ease with which the 
ship took off was something of a surprise, It 
seemed to be in the air while the rotors were still 
barely more than idling, for they turn at only 
about half the speed of most other helicopter 
rotors. 

A glance down through the side window, as 
the ship soared up from the field, revealed 
engineer Dimitry E. Olshevsky smiling exultantly. 
It’s quite a thrill to see a new and revolutionary 
helicopter take the air for the first time. (It’s an 
even greater thrill, however, to fly it the first 
time.) Vladimir Kuhn von Poushental was just 
visible through the-rear of the window, scrambling 
through the tall reeds below the ship, camera in 
hand—the only man ever to photograph the 
machine in the air. One of De Bothezat’s closest 
friends, Von Poushental was also entrusted with 
the task of making the only motion pictures 
showing the GB-5 in flight. 

Tragically missing from the scene was the ship’s 
designer. Dr. De Bothezat died more than a year 
before his ship made its first flight. Von Poushental 
visited him regularly as he lay close to death in a 
Boston hospital, showing him photographs of the 
helicopter as it approached completion. But Dr. 
De Bothezat did not live to see the ship fly. 

Like the 1922 Army helicopter the little De 
Bothezat GB-5 was easy to control in the air even 
on its first flight. A gentle forward nudge of the 
control wheel sent it swiftly ahead in smooth even 
flight. A backward pull, and the incredible little 
ship came to a full stop and hovered motionless 
in mid-air. Through the top of the dome-like 
plastic windshield could be seen the glint of the 
broad cream and silver rotor blades as they 
whirled past above the cabin, holding the ship 
easily above the earth like a giant bumblebee, 

Back a little more on the control column and 
the GB-5 streaked backward. Then a slight turn 
of the control wheel to one side, and the ship 
quickly skimmed sideways. The controls govern 
the flight direction of the ship by the simple 
method of shifting the entire rotor-motor unit 
slightly, and tilting it toward the direction in 

which the machine is to travel. A forward mofion 
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of the control column, for example, moves the 
rotor-motor unit slightly rearward, and simul- 
taneously tilts it forward at an angle. The rotors 
then exert a forward force as well as an, upward 
force, and the helicopter flies forward. 

The rudder pedals, like the control column, 
operate like those of the ordinary sport plane. The 
only difference, as in other helicopters, is that 
control column movements govern the direction 
of travel. 

The design of the De Bothezat helicopter per- 
mits extremely high speeds and loads. It is 
reasonable to assume that ships of this type can 
be built to travel as fast as any airplane of equal 
capacity. Three-hundred-passenger helicopters 
capable of 350 miles an hour may well be possible 
with the De Bothezat co-axial rotor design. 
While such figures may seem fantastic to the lay- 
man, they are actually conservative. The famous 
French aircraft manufacturer, Breguet, submitted 
the project of a trans-oceanic helicopter to the 
French Academy of Science. His estimate of what 
the helicopter can do in the way of performance 
must be considered as a highly competent one. 
The speed of the Breguet helicopter was estimated 
at 310 miles an hour at 10,000 feet, with a total 
load of 16 tons. Calculations indicated that the 
Breguet helicopter would require only 2,900 
horsepower to fulfill the estimated performance, 
yet a conventional airplane would require 4,700 
horsepower to accomplish the same things—ex- 
clusive, of course, of vertical flight and hovering. 
The Breguet helicopter, incidentally, would be 
able to hover at the full 10,000-foot altitude if 
necessary. 

Seldom realized is the fact that the helicopter 
is actually more efficient than the airplane, The 
power of an airplane’s engine is subjected to a 
two-step loss in lifting the plane into the air and 
keeping it there. First, there is the propeller loss, 
and then added to it, the wing loss. In the heli- 
copter there is only the first item to consider, for 
it is the propeller that lifts the ship; there are no 
wings. 

As several types of helicopter have now been 
highly successful, it is essential that the difference 
in types be understood. The Sikorsky carries a 
single lifting rotor, the blades of which can be 
varied individually in pitch at any point of their 
circuit as they rotate. This takes care of “tilting,” 
and permits horizontal flight in any direction. A 
tail rotor, facing sideways, counteracts the torque 
of the main one, and also steers the ship by pulling 
to one side or the other when its pitch is regulated 
by the rudder pedals. 

The Focke-Wulf employs two main lifting 
rotors, carried on outwiggers extending from each 
side of the fuselage. What looks like a third pro- 
peller is carried at the nose as on a conventional 
airplane. It is really a fan, however, serving only 
to cool the engine. A conventional rudder is also 
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to be found at the tail. The two lifting rotors can 
be tilted oppositely, fore and aft, to turn the ship 
about when it is hovering. Tilting both rotors 
toward the front produces forward flight. By tilt- 
ing both main rotors to the rear, the ship can be 
made to travel backwards. 

The De Bothezat helicopter carries two contra- 
rotating main rotors, one above the other, with 
the engine between. The rotors are geared down 
from the engine twenty to one. The rotor blades 
of each rotor do not vary individually in pitch, but 
simultaneously. The pitch of all the blades on one 
rotor, however, can be made to vary from the 
pitch of the blades on the other rotor. The re- 
sulting difference in torque of the oppositely turn- 
ing rotors causes the ship to turn one way or the 
other, according to the rudder pedal pressed. To 
fly horizontally, the rotor unit is tilted in the 
desired direction by the controls. A slight shifting 
of the rotor unit’s position automatically ac- 
companies the tilting, so that the center of gravity 
of the ship is also moved toward the direction to 
be traveled. The engine itself shifts with the 
rotors, but does not rotate. No auxiliary rotor is 
needed for control. 

The tremendous lifting power of the De Bothezat 
co-axial rotors led Dr. Bothezat to design a tiny 
helicopter which he called the “Heli-Hop.” Its 
designed weight of only 300 pounds was calculated 
by the designer to give it fast climb and extremely 
economical performance. The structure of the 
little one-man Heli-Hop suggested a flying motor- 
bike; a twenty-five or thirty horsepower engine 
was originally specified for this handy little 
machine. As with the streamlined 1942 cabin ship, 
GB-5, the Heli-Hop would bank automatically on 
turns, requiring no skill on the part of the pilot. 
All the pilot of either type De Bothezat helicopter 
need do is remember the simple rule: Your ship 
will travel in the direction toward which your 
control stick leans. (Push it forward to go 
forward.) 

In a plane, the rule is a bit different. The ship 
tilts the way the control stick leans. (Push the 
stick forward to nose down.) 

The utter simplicity of helicopter controis 
affords the pilot a choice of several methods of 
ascending and descending. The pitch of the De 
Bothezat rotor blades need not be changed every 
time the throttle is moved. With your engine 
running at climbing speed, you merely move a 
handle next to the seat to increase pitch. Then 
your ship climbs straight up. If you move the 
control column in any direction, you immediately 
start traveling in that direction. 

To fly level at full speed, you tilt the rotor at 
a steeper angle until the ship stops climbing 
entirely and travels horizontally with the engine 
at full speed. The procedure is the same for cruis- 
ing, except that the engine is slowed down. Once 
the proper flying attitude is acquired, the controls 

[Continued on page 150] 
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are eased back to neutral. The ship continues in 
the desired direction. 

If, in either case, the control column is pushed 
still farther forward, the ship will take a high 
speed downward course as it flies forward. To 
descend slowly, you can reduce engine speed or 
even shut off the engine entirely and glide down— 
vertically or at an angle. A pull on the starting 
handle will start the engine in the air as well as 
on the ground. 

As fool-proof as any aircraft ever devised, the 
new De Bothezat can be flown by anyone who 
can drive a car. Its simple and efficient design 


will also make it possible to produce and operate 
this type of private helicopter as economically as 
a car. Barring unforeseen conditions, post-war De 
Bothezat helicopters will probably be priced from 
$995 up. Giant, multi-rotored De Bothezat heli- 
copter buses carrying upwards of fifty passengers 
would naturally be greater in price and cost of 
operation, It is safe to predict, however, that the 
co-axial helicopter has opened the way to all- 
around competition with the airplane, for every 
purpose, military or otherwise, from heavy trans- 
port work over long distances to family travel and 
shopping trips. 
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regiment of foot soldiers, including the man on 
the burro. 

The Germans weren’t going to make it easy. 
Their anti-tank guns went into action, some of 
them concealed in concrete emplacements on the 
mountainsides. Together with their tanks they 
began to make it mighty hot for our boys. 

The main action between the tanks was about 
a mile and a half from us. We were getting some 
of the German tanks, but ours were taking plenty 
of punishment. The tanks weren’t battering each 
other, as some people think tanks do; they shifted 
into position, then blazed away with their guns. 

A shell hit the motor of an American tank. 
There was a puff of white smoke, followed by 
flames licking where the shell had struck. Quicker 
than it can be told, the flames spread and ammu- 
nition within the tank began exploding, hurling 
pieces of metal in every direction. Immediately, 
the men were scrambling out of their flaming 
arsenal and running like mad to the rear. They 
had not got out too soon. Hardly was the last man 
out when fire engulfed the entire tank. 

Another tank suffered a hit near the gun, killing 
the gunner. It turned around and went back a bit 
to pick up another gunner, then sallied back into 
the fray. 

This went on for hours, with the going bad for 
our side. About 5 p. m. the enemy sent over an 
artillery barrage and that was solid, painful hell. 
It was my first time under artillery fire and, 
believe me, it was worse than any bombing. There 
were four or five 88s and they belched at us for 
ten or twelve minutes. 

We could see the flash of fire from the muzzle 
of a gun, followed by a loud sustained “boo- 
hoom.” Then the shell was whistling overhead— 
a low, mournful noise. Funeral music. The 
“thu-ump” of the fallen shell presaged the closer, 
louder, more terrifying “whoom” of explosion, 
whose concussion was close enough to be felt. 
Dirt and smoke mingled in a cloud as metal frag- 
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ments scattered death and injury. Being in the 
center of such a rain of shells coming over in a 
steady cannonade from several guns is the most 
agonizing experience I have ever had. 

That artillery did us no good and it became 
necessary to withdraw some distance to re-form. 
Some of our tanks limped back, and, as the sun 
set, the survivors drifted in. But nine of our tanks 
were knocked out, and 22 of the infantry were 
killed by artillery fire. The fury of the enemy’s 
fire forced the infantry to dig in where they were 
and they didn’t get back till darkness gave 
protection. 

We were there for about a week, engaged most 
of the time in a long-range artillery duel. The 
German guns were bigger than ours and we had 
difficulty finding their emplacements. Frequently 
when we did find them, our guns had insufficient 
range. Our commander called for bigger guns 
and, on February 12, a battalion of 155 mm. 
howitzers reinforced us, setting up their guns on 
our right flank. 

During the night, light tanks and armored cars 
roamed through no-man’s land on reconnaissance. 
Under cover of darkness, we moved our batteries 
closer to the pass and set up dummy gun positions 
where we had been stationed. German planes 
came over incessantly, bombing and strafing. Two 
of the men on my half-track were injured by 
shell fragments. 

At daybreak on February 14 there was heavy 
machine gun fire to the north. The meaning of 
that soon struck us with painful portent. Fifty 
German tanks had come out of Kasserine Pass; 
twenty-two sallied from Faid Pass; and some 
others from another pass on the other side, whose 
name I cannot recall now. The Germans were 
encircling us! 

A battalion of our light tanks armed with 
105s lumbered out to engage the foe, while one of 
our batteries behind a small ridge kept up a 
covering fire. They went over a hill in a frontal 
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We Battled Nazi Tanks 


attack while the Germans enfiladed them from 
three sides. The Germans had better guns, but the 
Yanks ran through their fire in an attempt to 
put them out of action. 

It was a battle of tanks against tanks, screened | 
in by a constantly growing cloud of dust and 
ke, through which came flashes of gun fire 
and flames. Only the sound was clear and | 

t was a devilish celebration of gun blasts and 
rashing metal. For two hours we peered anx- 
iously into this confusion and prayed for our 
pals. And when that two hours was ended, our 
tanks were wiped out to the last one. Only two 





Yanks returned. 

e Germans were too strong for us and we 
moved back to Sidi Bou Zid, and then, after an 
hour, toward Sbeitla. Fifteen miles from Sbeitla, 
I saw an American tank in a field half a mile dis- 

, blasting away at five German tanks coming 
over a small hill. They slugged it out for ten 
utes till two German tanks were knocked out 
nd one was burning. But the American tank was 
knocked out too and no men came out of it. 
As we turned a hill, tanks appeared in the dis- 


tance and we advanced toward them, thinking 
they were American. At two miles they were 
recognized as three German Mark VIs. We 
were surrounded, by what numbers we could 
not guess, with no idea of where to turn. They 
bounced menacingly toward us, with their guns 


blasting, and at 2,600 yards they opened up their 


machine guns. We replied with all we had, but we 


were no match for them, especially since some 
The flashing guns, the noise, the dust, 
enemy approaching from every 


our retreat 
pe 
id the unseen 
side, combined to make a terrorizing nightmare 


had scatiered, of course, and many men had 


abandoned the half-tracks to seek cover. Near 
me were several jeeps which were being raked 
with machine gun bullets. Thinking to divert from 
the jeeps the machine gun fire .Jainst which the 


f-track was well protected, I swerved to the 
right across their paths. 
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But the Germans greeted my maneuver with 
their heavy guns. I felt a jar in the rear end and 
heard a blast of explosion, but just then I spotted 
a ravine and jammed the throttle down to speed 
into the crevice for cover. The shell had glanced 
off the half-tracks, doing little damage. 

I looked behind to see if anyone in the half- 
track was hurt, but there was no one there. I had 
not even noticed them get out. The next shell 
burst underneath the body, and again there was 
an explosion but no jar. I hardly paid attention. 
So intent was I on my task that nothing else 
registered. I was making about twenty miles an 
hour, and the shell bursts were fifty yards apart. 

The third shell crashed through the side. It 
sped past my left leg, caused an unaccountable 
numbness in my right, and struck the armored 
plates. There was an explosion but my head was 
whirling and I was hardly aware of it. I looked 
down at the numbness and saw that my right leg 
had been severed above the knee and was hang- 
ing by a shred of skin. Fortunately the top of my 
half-track was only half-covered so that the full 
force of the concussion was not contained inside 
the cab. That would probably have killed me 
instantly. 

I felt heat behind me and turned around to see 
that the half-track was on fire. Scarcely knowing 
what I was doing I tried to start the motor, but 
it was dead. The shell had torn the wires loose. 
That stirred me to a sharp awareness of my 
position. 

I had only one thought then: to get away from 
that fire behind, which was licking hungrily 
toward me. The door of the cab flew open and I 
tumbled out, with my leg dangling by its strip 
of skin. I hit the ground and tried to crawl away, 
but the pain was too intense. 

I spurred myself and dragged along the ground. 
The pain was excruciating, but desperation 
drove me onward, away from the blazing pyre 
which had been my half-track. After twenty feet 


of maddening torture, a German tank loomed in 
front. It was chasing another of our vehicles, 
which got away from its pursuer, and the German 
turned back in my direction. 

They knocked out three of our anti-aircraft 
guns, but did not bother to machine gun me. They 
had no infantry support and probably it was too 
much trouble to take prisoners. 

After a few minutes, the enemy tanks had left 
the scene. Donovan and Courtney, who had left 
the half-track and sought cover, saw me and 
carried me to an ambulance which had been 
abandoned in the confusion. 

All sorts of vehicles were blazing around us, 
and ammunition was exploding as the flames 
reached it. We hid in this graveyard till dark, 
never knowing when a shell from one of the 
burning vehicles would crash through our shelter, 

When darkness closed down, the medics came, 
They put a tourniquet on my severed leg and gave 
me a jab of morphine. But we were still sure 
rounded by enemy forces and we didn’t know 
which way to get back to our troops. 

Major Stipp and Captain Bateman were with 
us and the Major said, “I'll get you out.” We 
started the ambulance and motored to the high- 
way. Then the Major and Captain Bateman went 
ahead to search for land mines 

Out of the dark came a challenge and, for a 
moment, we thought that we were in the hands 
of the enemy. But it was one of our own Field 
Artillery units, and we passed on. Captain Bate- 
man took me to Sbeitla where they operated on 
me that night at the battalion medical head- 
quarters. 

The next day we had more air raids and I was 
evacuated to another hospital in the rear. I was 
in several other hospitals before I come back to 
the States. 

I am now at the Halloran General Hospital, 
hoping to get an artificial leg soon, so that I may 
be able to get around almost as well as I used to. 





An Adventure In Counting 








Small ordinary numbers can be changed into 
dozenals by inspection: if you are 35 years old, 
dozenally you are only 2€, which is two dozen 
and eleven. For larger numbers, divide by 12’s, 
taking the successive remainders. 

Example: Change 1492 into the corresponding 
dozenal. 


12 | 1492 
12 | 124 plus 4 
12 | 10 plus 4 


0 plus X Answer, X44 


[Continued from page 40] 


Correspondingly, any dozenal number may be 
converted into the ordinary 10-system by divid- 
ing through by dozenal X, when you've learned 
that trick. For the present you may find it simpler 
to add the units column, plus 12 times the second 
column, plus 144 times the third column, plus 
1728 times the fourth column, and so on as far as 
necessary. For instance, X44 equals 4, plus 12x4, 
plus 144x10, which is 1492. 

If the fundamental idea of the new numbers has 
now been mastered, we can do by dozenals any 
arithmetical problem that can be done by 10- 
system counting, and many of them we can do 
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An Adventure In Counting 





with less effort and express in smaller totals. Let 





us add: 
384 E16 Eight dozen andteneggs 8X 
32 526 Two dozen and six eggs 26 
3E6 1440 E4 


Note that in problems involving dozens, feet and 
inches, and the like, the dozenal numbers permit 
handling the dozens and units in a single opera- 
tion. 

Subtraction is simply the reverse of addition, 
and we need only remember that in “borrow- 
ing” we borrow a dozen and not ten. 

Multiplication proceeds precisely as in the 10- 
system, except that the products are different. For 
of course in dozenals, while 3x3=9, 3x4—10, and 
3x5--13 (one dozen and three). The interested 
reader may well pause here to construct his own 
multiplication tables from 2 through 10. These 
tables, queer as they look at first glance, are ac- 
tually considerably simpler than our present 
tables, and could be learned in much less time 
if we began with them. In the first place, because 
12 has twice as many factors as 10, more of the 
tables are’ “regular” and there are more terminal 
zeros. Also, we do not have to break into three 
figures until we reach the very last total, 10x10 
100. 

For convenience in working the examples be- 
low, the complete dozenal multiplication table is 
presented in the box on page 39. 


Last year when I had to figure my floor areas 
for the fuel oil rationing board, I did my multi- 
plications by dozenals and saved myself a great 
deal of labor. For instance, the room in which I’m 
writing is 12’ 8” by 15’ 6” (dozenally, 10’ 8” by 13’ 
6”). To find the square area: 


136 

108 

X40 
1360 


14440 or 144 sq. ft., 40 sq. in. 


This translates into 196 sq ft., 48 sq. in., and if 
only the rationing board understood dozenals, 
would not have to be converted back. Even with 
the conversion this operation is simpler, for in 
dozenals feet and inches may be multiplied to- 
gether directly, and the answer comes out square 
feet and square inches with pointing off two places. 
For cubic measure, dozenal feet and inches may 
likewise be multiplied together directly, three 
places are pointed off for cubic inches, and sav- 
ings in computations are really impressive. 
Division being the reverse of multiplication, it 
can be performed just as in 10-system counting if 
one remembers to borrow dozens and to refer to 





the dozenal multiplication table for number com- 
[Continued on page 154] | 
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An Adventure In Counting 





[Continued from page 153] 


binations, But many of us have little love for long 
division in any number system, and if the final 
figures reveal at first glance a common divisor, we 
reduce our problem; for instance, 635-15 we 
reduce to 127=3. In such factoring dozenal 
numbers are a vast improvement. We will not go 
into some of the more complicated rules for find- 
ing factors, but simply look at the final figure. 

In the 10-system, if the final figure is even we 
kaow that the number is divisible by 2, and if that 
figure is 0, it is additionally divisible by 5. But in 
dozenals, all even numbers are divisible by 2, 
those ending in 0 are divisible also by 3, 4, and 6, 
those ending in 4 or 8 are divisible by 4, and those 
ending in 6 are divisible by 3 and 6. Only one odd 
ending in the 10-system immediately reveals a 
divisor; numbers ending in 5 are always divisible 
by 5. Among dozenals, all numbers ending in 3, 
6, or 9 are divisible by 3. 

Decimals, invented just three centuries ago, are 
often regarded as the crowning triumph of the 
“decimal” or 10-system of counting. Indeed, the 
layman is likely to leap too hastily to the con- 
clusion that it is impossible to express fractional 
quantities by whole numbers after a point by any 
other than our present “decimal”—founded on 
ten-system. 

This is, of course, nonsense. As a matter of 
blunt fact, the 10-system is a singularly poor one 
for the expression of decimal-form fractions. 
Among the low, most commonly used fractions, 
1, 4, and 14, it can express only 14 as a one-place 
decimal (.5); for,a quarter we have to go to .25, 
and a third cannot be expressed accurately at all 

SdSSS « « 0) 

Counting by twelves, we have duodecimals. One 
half is quite accurately expressed by 6 (six- 
twelfths), a quarter is a simple 3 and a third is .4 
Fifths and tenths, adapted to decimals, are end- 
lessly repeating duodecimals. But sixths and 
twelfths, which repeat endlessly as decimals, are 
one-place duodecimals. The twelfth is a particu- 
larly useful fraction in a world that has 12 inches 
to the foot, 12 hours to the half day, 12 months to 
the year, and usually packs by the dozen and 
dozen-dozen. 

Consider interest rates, for example. Suppose 
you have an FHA type mortgage, with interest 





rate 5%. But you pay interest monthly, and one 
twelfth of 5% is .00416666 and so on forever. If 
money and interest rates were on a dozenal basis, 
then 5% annual interest would be 5% monthly 
interest, and the cost of anything by the month 
would be its annual cost with the (duo) decimal 
point moved one place to the left. 

The advantage of the duodecimal goes beyond 
its ability to express many low fractions accura- 
tely. Because it is a larger base than 10, it affords 
finer divisions for any given number of places, 
For instance, to two places a decimal represents 
only the nearest hundredth; the duodecimal, the 
nearest 144th. The more places, the larger this 
relative advantage becomes. As a practical ex- 
ample, dozenal pi is 3.1848, which is almost exactly 
as accurate as the five-place decimal pi, 3.14159. 

I have tried to state moderately and to support 
statistically the claims for the superior efficiency 
of 12-system counting. The interested reader has 
been given enough data so that he can construct 
his own tabies and formulas, and himself embark 
on this adventure in counting. But what relation 
does it have to the warring world of today? 

Just nine years ago I wrote a modest article 
attempting to give this old idea of counting by 
dozens, on which mathematicians and philosophers 
have long agreed, a more popular hearing. At 
the time, I presented it as a curiosity, an exciting 
idea which is perfectly valid but which involved 
such drastic changes that nothing short of a global 
French Revolution (which gave the metric system 
its start) could possibly put the world in the mood 
for any such alteration in its habits. 

And now, the “global French Revolution” is 
upon us in the form of world-wide war. At the 
end of this war many forms of international 
cooperation will be necessary, with an inter- 
national coinage already proposed, new standards 
of weights and measures probable, and the cere 
tainty of speedy travel among all nations, with 
wide interchange of ideas and goods. 

That is one of the reasons I have invited you to 
embark upon this adventure in counting. The other 
is the sheer fun you may find in exploring for 
yourself another way, and actually a better way, 
of doing something most men have accepted withe 
out question since the dawn of history. 
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caught in the engine room by the explosion. 
How they ever got out I'll never know, and 
neither will they, because none of them could 
remember. But they told me that the radio 
operator had got off an S.OS. before going over 
the side. That was some consolation, at least. 

We kept going southwest all night and most 
of the next day, seeing patrol planes pass over 
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us from time to time. Then a surface patrol 
craft showed up and took us aboard. We’d been 
in the lifeboat about thirty-six hours. My initia- 
tion was over. 

Back in New York, I had my turn to tell the 
fellows who hadn’t been torpedoed yet what it 
was like, and I guess maybe I gave their imagina- 
tions something to work on, as mine had. But 
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Floating Firecrackers 





I wasn’t in New York long. A couple of days, 
and I shipped out again. I was assigned to the 
Murmansk run. 

I was just back in New York from a side trip 
to South America, which I was lucky enough to 
complete, when we set out for Murmansk. It was 
another tanker I was on, about the same size as 
my first ship, loaded with oil. She had much better 


armament: a heavy caliber gun, Oerlikons— 
20-mm. machine-; uns—and a 3.59 cal. gun, plus 
a couple of .50 cal. machine-guns. The Armed 


Guard on her mustered about twenty men, in- 
cluding the junior grade Lieutenant in command. 
We sailed in convoy, guarded by some British 
corvettes and an American destroyer. 

With all that, I should have felt that 
the voyage was going to be easy. But I didn’t. The 


I suppose 


Murmensk run was known to be the toughest in 
the world excepting only the run to Malta. 
By the time we left port we all knew our 


jobs, and after that 
every day kept 
go at a moment’s notice. 

Several 


sul were 


a couple of hours of drilling 
us in perfect practice, ready to 
the we heard that 
to go into action, 


times on 


near by, 


voyage 
and got ready 
but nothing happened. A ship is a great place for 


Then, on the fourteenth day out, an alarm 


nded. It seemed pretty pointless. We were in the 
North Atlantic, in a sea that was terrific. Our 
deck were continually awash, mountainous 
waves were throwing us around under a heavily 
overcast sky. We couldn’t possibly have spotted 


couldn’t have 
got off a decent shot if we did see one. We didn’t 
nk subs could operate very well in such a sea, 


ub in such weather, and we 


either. But then suddenly we got the official call 
to Battle Stations. This was it. 

And with a crash that sounded to me like the 
last trumpet for sure, a torpedo smacked right 


We the sub that hit us. 
Ve heard later that the various radio operators of 
the convoy had heard many of them talking to 
one another, and apparently, being unable to 
aim properly in the heavy weather, they had just 
a flock of fish at the convoy generally, 
hoping to hit at least one ship. They hit just one, 
too—ours., 

Flame licked up from amidships, and a second, 
even worse, explosion followed the first one as 
the oil in the hit compartments went up. And 
then, as I clung to the gun at the after battle 
station, I saw the whole bow of our ship turn 
and rise on a big swell a good twenty yards from 
where it ought to be. We’d been broken in half! 

On that separated bow were the Lieutenant in 
command of the Armed Guard and every one of 
the ship’s officers except the engineer. That left 
me in charge of the remaining Navy men, and 
him in charge of our piece of the ship. Quickly 
he and I ran below, to check the state of the 

[Continued on page 156] 


into our side. never saw 


set loose 
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bulkheads and try to form some idea of how 
long our half-ship would be able to stay afloat. 
We were relieved to find the bulkheads un- 
damaged. We figured we could stay afloat maybe 
as much as a day, though the rough weather made 
any estimate highly uncertain, to say the least. 
We went topside again to size the situation up. 

It wasn’t good. Daylight still held, but the 
weather was as rough as ever. A British corvette 
plunged its way toward us, but hauled up about 
100 yards distant. He couldn’t come any closer for 
fear of being thrown into us, and it was much 
too rough for us to try to get off. A life boat 
wouldn’t have stayed afloat half a minute in that 
sea. A life-raft would have floated, but it would 
have been mighty hard to stay on, and there was 
no possibility at all of being able to guide it. 
Going over in life-saving suits—the kind that 
cover your whole body—didn’t appeal to us, 
either; the water is so cold in that region in 
October that if you're in the water as long as 
ten minutes you're likely to have an arm or leg 
so badly frozen that it'll have to be amputated. If 
you’re in twenty minutes, it’s just too bad. We 
decided to stay aboard, and hope the sea would 
calm down. 

It didn’t. If anything, it got worse, though I 
didn’t think it was possible. It stays light fairly 
late in those latitudes, and for many hours before 
darkness closed in we could see the little 
corvette still standing by, wallowing so violently 
that she actually was shipping water down her 
smokestacks. 

And then, just before dark, we got a real turn. 
Out of the thin mist something loomed dead 
ahead of us, coming straight for our helpless piece 
of a ship. We couldn’t do a thing, couldn't control 
our course at all. We watched as it surged high 
on a swell toward us, yelling, as if anybody could 
hear us, to warn it away. Suddenly it seemed to 
pause, and then abruptly slid down a swell side- 
ways into a trough, and twisted. And then we 
really yelled. It was the bow of our own ship! 

We shouted ourselves hoarse, and tried to signal, 
but we couldn’t see or hear a thing in reply. We 
kept it up until the queer-shaped hulk slid off 
once more, and drifted back into the mists. None 
of us ever saw it again. 

Morning came at last, with the sea as rough 
as ever. The engineer and I were getting plenty 


worried, because the bulkheads might go any 
time. Our friends in the corvette were still stick. 
ing by, still unable to come close. But we decided 
we just had to get off, and try to make it across 
to them. We signaled our intention, and the cores 
vette signaled back that it was ready. 

We let down the one life-raft we had, put 
eight of the men on it, and watched them go. 
Within ten seconds we could see they were 
soaked through, and their paddles looked almost 
funny against those tremendous swells, but they 
kept at it. At least three times we thought they 
were done for. Every time, they came back. And 
the corvette maneuvered around, to try to meet 
them. It did, and none too soon. We could see 
the British sailors hauling those fellows aboard, 
and they looked nearly dead. They’d been on the 
way less than fifteen minutes. 

Meanwhile, the rest of us had put on our life- 
saving suits. One by one, we went over the side, 
the engineer and I going last. And never in my 
life have I felt anything so cold as that water, 
How anything can be as cold as that and not be 
frozen solid, I'll never know. Within five minutes 
I was so numb I could hardly move. But the 
corvette was getting the hang of its job pretty 
well by this time, and had worked into a position 
where it just had to wait, and the wind and 
current would carry us to it whether we did 
anything about it or not. That was a lucky thing 
for me. When they hauled me aboard I was sure 
I'd never again get thawed out, not if I spent the 
next fifty years sitting on a stove. 

The British sailors didn’t have much room to 
spare aboard their little ship, but they made us 
welcome. They took us below, gave us dry 
clothes and blankets. They also gave us rum, and 
for the first time in my life I was seasick. 

The corvette sank our ship—she was a menace, 
floating loose like that—with some gunshots and 
a depth charge exploded near her. And they got us 
safely to a base in the British Isles. 

Now I'm back in the U. S. A., having come 
over from Europe in style on a ship that used 
to be a luxury liner, promoted to Boatswain’s 
Mate First Class and waiting to ship out again. 
Twice, now, U-boats have shot ships out from 
under me. But more ships have got to keep 
getting through, and next time maybe I'll have a 
chance to get in a sock or two of my own. 





Sky-Buster 
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inventor. Tom Midgley came honestly by the 
tricks of his trade. His father was the man who 
developed the demountable rim for automobiles. 
Fresh out of Cornell with a degree in mechanical 
engineering, young Midgley went to work for 
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the inventions department of National Cash 
Register in 1911. Boss Ket had founded that de- 
partment. Midgley joined Kettering in 1916 and 
went on with him to the General Motors Research 
Corporation, becoming the fuel division chief 
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Sky-Buster ‘ 





two years later on the basis of his outstanding 
work. And all the while he was leaving a string of 
inventions behind him. 

When Midgley came out of his lab with tetra- 
ethyl lead the scientific work was done. The 
business job took longer, but today more than 
three-fourths of all gasoline contains some anti- 
knock fluid. 

Translated into figures that really mean some- 
thing, Midgley’s ethyl experiments have given to 
American motorists an annual increased power 
equal to 50 Boulder Dams. And the shorter gas 
supplies get, the more power every gallon must 
contain, Midgley’s work means more than ever 
to motorists today. 

Automotive engineers tell us that your post- 
war car (MecHANIx ILLUSTRATED, October, 1942) 
will be lighter and more economical. It will 
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get 40 miles or so to the gallon of gasoline because N.Y., makers of the famous 
that gasoline will have an octane rating of 100 or DIC-A-DOO Paint Cleaners, 
more, permitting a smaller engine than any of DIC A DOO 
our present, prewar cars could possibly use. And "A= 

all these exciting possibilities stem from Midgley’s PAINT BRUSH 








years of quiet, almost unknown, work. B 
By 1940, Thomas Midgley, Jr., had done more | \ ATH 


to win the approaching war, and to make the | 
lives of all of us better, than it is given to many 
men to accomplish. But he was still working, 
perhaps harder than ever, when infantile paralysis 
struck him. 

He is still working hard. Not long ago he went to 
Atlantic City to accept the American Chemical 
Society’s prized Priestly Medal. 

From his wheel-chair he gave an eye-opening 
demonstration of the things he’s done in the last 
twenty years. 

Sitting there in his chair he showed the as- 
sembled chemists what the Midgley Indicator 
tells, how it magnifies and shows the pressure 
curve—shows the octane rating—of each explosion 
in the engine. He showed how he had learned to 


judge the relative merits of the 33,000 different [ass #15-0] REAL ENGINE VALUE 


chemical mixtures he had tried in his guinea pig 
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South America Calling 


[Continued from page 64] 
selection and preparation of a play for the Sum 
day night program: “El Teatro en Su Hogar ( 
Theater in Your Home).” From Spanish 
world literature, classical or modern, Calderon q 
la Barca or O'Neill, Paco chooses a play that ap. 
peals to him; he cuts it, changes unintelligibl 
expressions into colloquial ones, adapts the whol 
play for the radio, and then gets in touch with the 
different amateurs who collaborate with him and 
notifies them of the day and hour of the rehearsal 

If a special program is on in the afternoon o 
evening and guests are expected, Paco himself 
may sweep the room and dust the chairs a hand 
kerchief tied around his face, Arabian fashion 
This does not protect him against impatient debt. 
collectors who usually choose the afternoon ty 
bother him, whether he happens to owe them 
anything at the moment or not. Paco is too well 
known a figure to pass unnoticed even in a po- 
liceman’s uniform. In between receiving the 
visitors, announcing the program, directing thé 
artists, answering the telephone and writing 
urgent letters, he selects the records for the next 
day, and if need be, jumps into the breach when- 
ever an artist or lecturer fails to turn up on time 

But on Sunday night Paco assumes the role of 
the town’s “leading man” and pours all his pas- 
sion, his wit, and his intelligence into the micro- 
phone, his shirt-sleeves rolled up, sweat pouring 
down his face, dragging and pushing the other 
actors to lift them to the level of his own dra- 
matic intensity. That is Paco’s great hour, that 
is, the work the people love him for. Walking 
through the streets of a Sunday night after 9 
o'clock, the passer-by hears Paco’s voice resound- 
ing through the open doors and windows of every 
other house. It is possible to follow the play just 
strolling leisurely about. There is sincerity in 
that voice; and enthusiasm. Roosevelt might be 
on the air, or somebody else of utmost impor- 
tance. The people of Guayaquil don’t care. They 
listen to Paco Villar. 

In the bigger centers of population the radio 
stations themselves are used as a meeting-place 
by those most interested. A motley and con- 
tinually changing crowd assembles on the half- 




















e @ 
dozen wooden benches that form nearly the entire } 


furniture of most of the studios. No uniformed 
attendants, no white-collared employees are 
present to shoo people away. Street urchins, 
little girls selling lottery tickets, shoe-shiners, 
newspaper-boys, relatives and friends of the pers 
formers come and go as they please. 

Small bands of guitar-players, so typical of 
Latin America, or male or female singers of popu- 
lar songs of a melancholy nature with a strong 
Indian influence, or of light-hearted Cuban or 
Mexican origin, or romantic Argentine tangos 
draw the greatest crowds. A hundred persons 
pressed tightly together would leave no air to 
breathe for the singers if the windows were not 
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South America Calling 





kept wide open. The hooting of motor-cars, the 
rattling of tram-cars, the tinkling of church-bells 
and the shout’ of the street-vendors form a back- 
ground of noises that can clearly be noticed 
whenever the music dies down, together with the 
murmurs, sneezing and rattling of the contented 
audience. It does not seem to matter. No listener 
has ever complained about it. 

Of late, the bigger stations have started broad- 
casts by remote control: football and boxing 
matches, club dances, the arrival of President 
Carlos Arroyo del Rio on his return from the 
United States. The speakers have revealed 
lack of technical or oratorical ingenuity. True 
Latin Americans, they have the gift of rapid re- 
action and of the quick shaping of sentences, and 
a happy-go-lucky attitude that carries them 
through the most difficult situations. Who would 
take a slip too seriously? All of us are human, 
radio-announcers included. Indeed, it is just 
this human, family atmosphere that is the princi- 
pal characteristic of the Latin American radio, 
and nobody wants to sacrifice it for the sake of 
some abstract perfection. Latin America is still 
at that happy stage of development where human 
frailties have an ample field for revealing them- 
selves without people making a fuss over it. 

This explains to a large extent the very active 
part which children have been allowed to take in 
front of the microphone. They have plunged into 
broadcasting as ducks into water. Whenever I 
have seen one of those toddlers standing on a 
chair to squeak his little song, completely shame- 
less and fearless, I could onlyblush at remember- 
ing how the paper had trembled in my hand, how 
my voice had shaken that evening when I spoke 
for the first time in B. B. C.’s Broadcasting House. 
Of course, often we might feel inclined to reflect 
on how much nicer it would be if children were 
afraid or stayed away. None but a mother’s ears 
should be able to feel a thrill at the sound ef those 
infantile voices. Yet surprisingly enough, the 
Latin American public in general seems to like 
them. Their nerves unshattered, they accept 
them almost with a feeling of admiration for the 
audacious tots. 

On the whole they are simple people with 
modest demands, If they have no radio at home 
they pick whatever music and noise they can get 
hold of from the sets switched on at full force in 
clubs and restaurants, saloon bars, city buses, 
and all other public places, none of which would 
be complete without a radio. Nor is it ever 
imagined that a radio could be used otherwise 
than at the top of its voice, letting out its blessings 
to the good and the evil, the willing and un- 
willing with the unrestricted generosity of the 
tropical sun. Few Latin Americans would like 
to see that altered. 


The earliest world map known today, says an 
anthropologist, was made by a Greek in 517 B.C. 
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The A B C Of Rockets 





[Continued from page 60] 


lawn sprinkler, the jets which water the lawn 
are the main purpose of the procedure; the rota- 
tion is only a useful by-product. But in the case 
of the rocket only the reaction is desired; the 
action goes by unnoticed, 

The action, in the case of a rocket, is a kind 
of shooting, in a modified manner. You might 
say that a rocket is a kind of machine gun that 
fires millions upon uncounted millions of tiny 
molecular gas bullets while it is in operation. 
The reaction from these tiny molecular bullets 
adds up, and the combined recoil or thrust is 
what makes a rocket rise. 

Of course there is no law that says that these 
molecular bullets have to be the molecules of 
combustion gases. The molecules of any gas or of 
water vapor will do just as well. As a matter 
of fact a British in- 


acted by an internal downward pressure and that 
upward pressure carried the whole container up 
into the air. 

This explanation is important because it proves 
that the jet of a rocket, whether it be steam or 
compressed air or combustion gases does not 
move the rocket by “pushing against the air.” 
Naturally the jet does encounter some air resist- 
ance since there is air around, but that air re- 
sistance is only a hindrance, nothing else. It 
plays no part in making the rocket move, for the 
rocket moves by the reaction of its jet, or by in- 
ternal and unbalanced pressure. This means that 
a rocket can move in a vacuum as well as in air— 
faster in a vacuum; because there is no resistance. 

In the days before the automobile was invented, 
even before the invention of the steam engine, 

physicists wondered 





ventor, James Perkins, 
invented and built 
steam rockets more 
than a century ago; he 
received a British pat- 
ent for them on May 15, 


UNTIL VICTORY 
If your copy of MECHANIX ILLUSTRATED 


doesn't arrive at your newsstand on time, please 
be patient. Remember that the nation's trans- 


whether the steam 
rocket could not be 
utilized for the con- 
struction of a horseless 
carriage. In 1721 

Dutch physicist by te 








1824. 

The Perkins steam 
rocket consisted of a 
metal container shaped 
like an artillery shell, 
with fins attached to its 
lower end. The con- 
tainer had a circular 
hole in the bottom 
through which it was 
filled with boiling 
water. Then the hole 
was closed by means of 


portation system is all-out for war;*and that 
distribution of MECHANIX ILLUSTRATED to 
your area may have had to wait, to make way 
for movements of fighting men and their supplies. 
Remember, too, that paper rationing has 
forced a reduction in the number of copies 
of MECHANIX ILLUSTRATED that can be 
printed. 
The October MECHANIX ILLUSTRATED is 
scheduled to appear 
September 10 
MAKE SURE OF GETTING YOUR COPY BY 
RESERVING IT AT YOUR NEWSDEALER'S IN 
ADVANCE 


name of Professor Jaco’> 
Willem s’Gravesance 
published a learned 
Latin book on physics 
in which such a steam 
car was discussed. Pro- 
fessor s’Gravesande 
took a toy car, fitted it 
with an alcohol burner 
and a spherical copper 
kettle, two inches or so 
in diameter. The cop- 
per kettle had a long 





a screw plug consisting 








of a lead-tin alloy 

which melts at comparatively low tempera- 
ture. After that the whole contraption was 
placed in a blazing fire. The fire soon changed 
the water into steam—but still nothing happened, 
at least for awhile. With rising steam pressure 
and rising temperature the soft-metal plug 
gradually weakened, until the steam pushed it 
out. Then the metal rocket rose into the air, 
sputtering a jet of steam groundward. 

As long as the plug was in place the container 
just had to stand the internal pressure of the 
steam. That pressure was equal in every direc- 
tion, left and right and up and down. But when 
the plug blew out, the picture changed. There 
was still pressure, internal pressure, on the walls 
of the container. There also was still pressure 
against the top of the container, from the inside 
and directed upward, but there was no more 
pressure against the bottom, because the steam 
could not press against the hole. Consequently 
the internal upward pressure was not counter- 


160 


straight spout, pointing 
rearward. When the 
burner was lighted the kettle began to spout 
steam and after a short while the car would mer- 
rily roll around the floor of the classroom, illus- 
trating Sir Isaac Newton’s Third Law of Motion, 
the theme of the lecture. 

The professor’s idea still makes an amusing 
and interesting toy to play around with. It works 
better as a toy boat than as a toy car, because 
the power is feeble and a boat has less friction to 
overcome. The simplest way to do it is to follow 
Perkin’s example and plug the exhaust nozzle 
with cork which will be blown out when the 
pressure has built up sufficiently. 


This the first of two articles by Mr. Ley ex- 
plaining the principles upon which rocket opera- 
tion is based. The second will appear in the 
October issue of MecHanrx ILLUSTRATED. 


An acre of potatoes represents 2,400 pounds of 
starch or 1,400 pounds of pure alcohol. 
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HIS YEAR Americans are going 

to make—minus taxes—125 
billion dollars. 

But this year, due to the war, 
we are going to have only 8o bil- 
lion dollars’ worth of goods to 
spend this on. 

That leaves 45 billion dollars’ 
worth of money burning in our 
jeans. 

If each of us should take his 
share of this 45 billion dollars 
(which averages approximately 


ae 
Se 






$330 per person) and hustle out 
to buy all he could with it—what 
would happen is what happens 
at an auction where every farmer 
there wants a horse that’s up for 
sale. 

We would bid the prices of 
things up and up and up. In- 
stead of paying $go for a suit 
we're going to pay $45. Instead 
of $5 for a pair of shoes we're 
going to pay $8. 

This bidding for scarce goods 
is going to raise prices faster than 
wages. Wages just won't keep up. 


So what will people do? 


U. S. workers will ask for more 
money. Since labor is scarce, a lot 
of them will get it. Then farmers 


IF YOURE MAKING MORE MONEY 


and business men who feel the 
pinch are going to ask more 
money for their goods. 

And prices will go still higher. 
And the majority of us will be 
in that same old spot again—only 
worse. 

This is what is known as Infla- 
tion. 

Our government is doing a lot 
of things to keep prices down... 
rationing the scarcest goods, put- 
ting ceiling prices on things, sta- 
bilizing wages, increasing taxes. 
But the government can't do the 
whole job. So let's see what we can 
do about it. 

If, instead of running out with 
our extra dough, and trying to 
bid on everything in sight, we 
buy only what we absolutely 
need, we will come out all right. 

If, for instance, we put this 
money into (1) Taxes; (2) War 
Bonds; (3) Paying off old debts; 





(4) Life Insurance; and (5) The 
Bank, we don’t bid up the prices 
of goods at all. And if besides 
doing this we (6) refuse to pay 


KEEP PRICE 
DOWN! 


more than ceiling prices; and (7) 
ask no more for what we have to 
sell—no more in wages, no more 
for goods—prices stay where they 
are now. 

And we pile up a bank ac- 
count. We have our family pro- 
tected in case we die. We have 
War Bonds that'll make the down 
payment on a new house after 
the war, or help us retire some 
day. And we don’t have taxes 
after the war that practically 
strangle us to death, 

Maybe, doing this sounds as if 





it isn’t fun. But being shot at up 
at the front isn’t fun, either. You 
have a duty to those soldiers as 
well as to yourself. You can’t let 
the money that's burning a hole 
in your pocket start setting the 
country on fire, 


* * * 


This advertisement, prepared by 
the War Advertising Council, is 
contributed by this magazine in 
co-operation with the Magazine 
Publishers of America, 





Use it up 

Wear it out 
Make it do 

Or do withoué. 
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Your Wartime Car 2 25" 





If you have a problem with your car, ask Mr. 


Russell. Just send a stamped, self-addressed Try iz! 


envelope for rson " 
pe fer @ personel reply Removing a badly stuck cylinder head is 
simple matter if you will take advantage of t+! 
leverage action of the pistons themselves. When 
all the head nuts have been removed pour oil 


What is the most effective way to get maximum service 
from spark plugs? H. L. McB. 


Keep them clean. Once the oxides start to melt to into the cylinders and screw back the spark 
@ glaze you cannot clean the porcelains without cracking plugs. Then when the engine is cranked the 
them. A glazed plug will work all right when cold pistons will force the oil to push upwards on 
but will cause a miss when heated up. the head, loosening it quickly and safely. 











~= : poe is . Does it affect balanced tires if they are rotate 1? 


N. J. M. 


wheels and tires on dummy drums. 





What is the best setting for the octane selector? 
N. N. F. 


It must be changed for different grades of fuel. 
A pick-up ping in high at 10 or 15 m.p.h. is O.K. 


There’s a bad rattle in the steering post of my car. What 
should I do to get rid of it? H. B. E. 


Take up slack at the bottom of the shift control rod. 


Should an engine use any oil of all? H. B. R. 

Yes. In order to lubricate the complete area of. piston travel some 
excess of oil must be supplied. Whatever gets by the top ring then burns 
off. In most cases these parts are overlubricated. 


What is the effect of having 
too much gap between breaker 
points, and too little? C. B. 

Too much gap causes the en- 
gine to run as if timed too late, 
whereas too little gap resembles 


too early timing. 


Gasoline mileage is too low on my car, but nothing that 
I do seems to help matters. Have you any suggestions? L. N. 





Have you checked to see whether the car rolls easily? 
If there is a noticeable drag I would suspect that one or 
two of the brake shoe return springs are either weak or 


broken. 
162 





Not if they have been balanced with thei. | 
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